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1 . This technical data may be controlled under U.S. Export Administration Regulations 
and may be subject to the approval of the U.S. Department of Commerce prior to 
export. Any export or re-export directly or indirectly, in contravention of the U.S. 
Export Administration Regulations is strictly prohibited. 

2. LIFE SUPPORT POLICY 

Toshiba products described in this databook are not authorized for use as critical 
components in life support systems without the written consent of the appropriate 
officer of Toshiba America, Inc. Life support systems are either systems intended for 
surgical implant in the body or systems which sustain life. 

A critical component is any component of a life support system whose failure to 
perform may cause a malfunction or failure of the life support system, or may affect its 
safety or effectiveness. 

3. The information in this databook has been carefully checked and is believed to be 
reliable, however, no responsibility can be assumed for inaccuracies that may not have 
been caught. All information in this databook is subject to change without prior notice. 
Furthermore, Toshiba cannot assume responsibility for the use of any license under 
the patent rights of Toshiba or any third parties. 
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1 . CMOS Pseudo Static RAM 





ADDRESS 

OUTPUT ENABLE 










PART NUMBER 

ORGANIZATION 

ACCESS 

ACCESS 

POWER 

POWER DISSIPATION Max (mW) 

PIN 

PACKAGE 

PACKAGE 

CAPACITY 

TTMEMax(ns) 

TIME Max(rts) 

SUPPLY (V) 

ACTIVE 

STANDBY 

COUNT 

P 

SP 

F 

WIDTH finch) 


TCS1 832P/SP/F-85 


85 

35 


303 



■ 

■ 

■ 



TP51 832P/SP/F-1 0 


100 

40 


248 

5.5 


■ 

■ 

■ 

0.600 (P) 

0.300 (SP) 

0.450(F) 

2S6K Bit 

TCS1832P/SP/F-12 

32Kx8 

120 

SO 


220 




■ 

■ 

TC51832PI/SPL/FL-65 

85 

35 


303 


28 


■ 

■ 


TC51832PL/SPL/FL-10 


100 

40 


248 

0S5 


■ 

■ 

■ 


TC51832PL/SPL/FL-12 


120 

50 


220 



■ 

■ 

■ 



TC51 81 28AP/ASP/AF-80 

, 

80 

35 


385 



■ 

■ 

■ 



TC518128AP/ASP/AF-10 


100 

40 


330 

5.5 


■ 

■ 

■ 



TCSt 8128AP/ASP/AF-1 2 


120 

50 


275 



■ 

■ 

■ 

0.600 (P) 

0.300 (SP) 

0.450(F) 


TCSI8128APL/ASPL/AFL-80 


80 

35 


385 



■ 

■ 

■ 


TC518128APUASPI/AFL-10 


100 

40 


330 

1.1 


■ 

■ 

■ 


TC51 81 28APL/ASPUAFL-1 2 

128Kx8 

120 

50 


275 



■ 

■ 

■ 


TC518128API/AFL-80LV 

(<^1 CE2) 

80 

35 

5V±10% 

385 



■ 


■ 



TC5181 28APL/AFL-1 OLV 


100 

40 

330 

1.1 


■ 


■ 



TCS18128APUAFL-12LV 


120 

50 


275 



■ 


■ 



TC51812BAFW/AFWL-80 


80 

35 


385 





■ 


1MB* 

TCS18128AFW/AFWL-10 


100 

40 


330 

1.1 




■ 

0.525 (FW) 

TCS18128AFW/AFWL-12 


120 

50 


275 





■ 



TC518129AP/ASP/AM0 


80 

35 


385 



■ 

■ 

■ 



TC51 81 29AP/ASP/AF-1 0 


100 

40 


330 

5.5 


■ 

■ 




TC51812SAP/ASP/AF-12 


120 

SO 


275 



■ 

■ 




TCS1 81 2SAPI7ASPL/AFL-80 


80 

35 


385 



■ 

■ 

■ 

0.800 (P) 


TC51 81 29APL/ASPL/AFL-1 0 


100 

40 


330 

1.1 


■ 

■ 

■ 

0.300 (SP) 

0.450(F) 


TC518129API/ASPI/AFL-12 


120 

50 


275 



■ 

■ 

■ 


TCS18129APUARL-80LV 

128Kx8 

80 

35 


385 



■ 


■ 


TC51 81 2SAPL/AFL-1 OLV 

(ttCS) 

100 

40 


330 

1.1 


■ 


■ 



TC51 81 29APL/AH.-1 2LV 


120 

SO 


275 



■ 


■ 



TC51 8129AFW/AFWL-80 


80 

35 


385 





■ 



TCS18129AFW/AFWL-10 


100 

40 


330 

El 




■ 

0.525 (FW) 


TC518129AFW/AFWL-12 


120 

50 


275 

j 

j 



■ 



P- PLASTIC DIP. SP - PLASTIC SKINNY DIP. F - PLASTIC FLAT PACKAGE($OP) . FW - PLASTIC FLAT WIDE PACKAGE(SOP) 
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2. CMOS Static RAM 





ADDRESS 

OUTPUT ENABLE 









CAPACTTY 

PART NUMBER 

ORGANIZATION 

ACCESS 

ACCESS 

POWER 

POWER DISSIP 

ATION Max (mW) 

PIN 

PACKAGE 

PACKAGE 

TIME Max (ns) 

TIME Max (ns) 

SUPPLY (V) 

ACTIVE 

STANDBY 


P 

SP 

F 

WIDTH (inch) 


TC5563APL-10 


100 

50 



wmmm 


B 


■ 



TC5563APL-12 


120 

60 





1 


■ 

0.300 


TC5563APL-15 


150 

70 



B B 







TC5563APL-10L 


100 

50 



■ ■ 


[ 


■ 



TC5563APL-12L 


120 

60 







■ 

0.300 

64KBit 

TC5563APL-15L 

8Kx8 

150 

70 


220 

B B 

28 



■ 


TC5565APL/AFL-10 

100 

50 

5V±10% 



■ 


■ 



TC5565APUAFL-12 


120 

60 



0.550 


■ 


■ 



T C5565APL/AFL-1 5 


150 

70 





■ 


■ 



TC5565APUAFL-10L 


100 

50 





■ 


■ ' 



TC5565APUAFL-12L 


120 

60 



0.165 


■ 


■ 



TC5565API/AFL-15L 


150 

70 





■ 


■ 

0.600 (P) 

0.300 (SP) 
0.450(F) 


TC55257BPL/BFL-85 


85 

45 





■ 


■ 


TC55257BSPL-85 


85 

45 



0.550 



■ 



TC55257BPL/BFL-10 


100 

50 




■ 


■ 


TC55257BSPL-10 


100 

50 






■ 



256KBit 

TC55257BPUBFL-85L 

32Kx8 

85 

45 


330 


28 

■ 


■ 



TC55257BSPL-85L 

85 

45 





■ 




TC55257BPUBFL-10L 


100 

50 



0.165 


■ 


■ 



TC55257BSPL-10L 


100 

50 






■ 




TC55257BPVBFM0L 


100 

50 

5V±5% 




■ 


■ 



TC55257BSPM0L 


100 

50 





■ 



1MBit 

TC551001 PL/FL-85 

128Kx8 

85 

45 

5V±10% 

385 

0.550 

32 

□ 


B 

0.600 (P) 
0.525(F) 

TC551001 PL/FL-10 

100 

50 


fl 


B 


P « PLASTIC DIP, SP = PLASTIC SKINNY DIP, F = PLASTIC FLAT PACKAGE(SOP) 


2 















3. CMOS High Speed Static RAM (I) 





ADDRESS 

OUTPUT ENABLE 











ACCESS 

ACCESS 

POWER 

POWER DISSIPATION Max(mW) 

PIN 

PACKAGE 

PACKAGE 

CAPACITY 

PART NUMBER 

ORGANIZATION 

TIME Max (ns) 

TIME Max (ns) 

SUPPLY (V) 

ACTIVE 

STANDBY 

COUNT 

P 

J 

WIDTH (inch) 


TC5561PAM5 


45 




0.550 


■ 

■ 



TC5561P/J-55 


55 




0.550 

22(P) 

■ 

■ 



TC5561P/J-70 


70 



550 

0.550 

■ 

■ 



TC5562P/J-35 

64Kx1 

35 





24<J) 

■ 

■ 









11.0 






TC5562PAM5 


45 






■ 

■ 



TC55416P-15H 


15 



660 

5.5 


■ 




TC55416P-20H 


20 



550 



■ 



64K 

TC5541 6P-25H 


25 



550 

5.5 

22 

■ 




TC55416P-35H 


35 



440 



■ 




TC55417P/J-15H 

16Kx4 

15 

9 


660 



■ 

■ 



TC5541 7P/J-20H 


20 

10 

5V±10% 

550 

5 S 


■ 

■ 



TC55417P/J-25H 


25 

10 


550 


■ 

■ 



T C5541 7P/J-35H 


35 

10 


440 



■ 

■ 



TC5S88PAM5 


15 

9 


743 



■ 

■ 



TC5588P/J-20 

8Kx8 

20 

10 


633 

S3 


■ 

■ 



TC5588P/J-25 

25 

12 


633 


■ 

■ 



TC5508P/J-35 


35 

12 


633 



■ 

■ 



TC5509PAM5 


15 

9 


743 


28 

■ 

■ 

0.300 

72K 

TC5509P/J-2O 

8Kx9 

20 

10 


633 



■ 

■ 


TC5589P/J-25 

25 

12 


633 

5.5 


■ 

■ 



TC5589P/J-35 


35 

12 


633 



■ 

■ 



TC55328P/J-17 


17 

9 

5V±5% 

770 

5.5 


■ 

■ 



TC55328P/J-20 

32Kx8 

20 

10 


770 



■ 

■ 



TC55328P/J-25 


25 

12 

5V±10% 

770 

5.5 

28 

■ 

■ 



TC55328P/J-35 


35 

15 


660 



■ 

■ 


256K 

TC55464P/J-17 


17 


5V±5% 

660 

5 J5 


■ 

■ 



TC55464P/J-20 


20 



660 


24 

■ 

■ 



TC55464P/J-25 

64Kx4 

25 


5V±10% 

660 

5 JS 

■ 

■ 



TC55464P/J-35 


35 



550 



■ 

■ 



TC55465P/J-17 


17 

9 

5V±5% 

660 

S3 


■ 

■ 



TC55465P/J-20 


20 

10 


660 



■ 

■ 



TC55465P/J-25 


25 

12 

5V±10% 

660 

5.5 

28 

■ 

■ 



TC55465P/J-35 


35 

15 


550 



■ 

■ 



TC55329P/J-1 7 


17 

9 

5V±5% 

770 

5.5 


■ 

■ 



TC55329P/J-20 


20 

10 


770 



■ 

■ 


288K 

TC55329PAI-25 

32Kx9 

25 

12 

5V±10% 

770 

5.5 j 

32 

■ 

■ 



TC55329P/J-35 


35 

15 


550 

i 


■ 

■ 



P = PLASTIC CHP. J - PLASTIC SOI 


3. CMOS High Speed Static RAM (II) 


CAPACITY 

PART NUMBER 

ORGANIZATION 

ADDRESS 

ACCESS 
TIME Max (ns) 

OUTPUT ENABLE 

ACCESS 

TIME Max(ns) 

POWER 
SUPPLY (V) 

POWER DISSIPATION MAX (mW) 

PIN 

COUNT 

PACKAGE 

P J PLCC 

PACKAGE 

WIDTH (inch) 

ACTIVE 

STANDBY 


TC55187T-20 


20 

10 


1265 



■ J 



TC55187T-25 


25 

10 


1210 



■ . JJ 





30 

12 

5V±10% 

1100 

220 

52 


0.800 

144K 

TC55188T-20 


20 

10 


1265 

m 


TC55188T-25 


25 

10 


1210 



: PB 



TC55188T-30 


30 

12 


1100 



■D 



T = PLASTIC LEADLESS CHIP CARR!ER(PLCC) 


3 



























4. BiCMOS High Speed Static RAM 


CAPACITY 

PART NUMBER 

ORGANIZATION 

ADDRESS 

ACCESS 

SB 

POWER 

POWER DISSIPATION Max(mW) 

PIN 

PACKAGE 

PACKAGE 

TIME Max(ns) 

TIME Max(ns) 

SUPPLY (V) 

ACTIVE 

STANDBY 


p 

j 

WIDTH (inch) 


TC55B417P/J-10 

16Kx4 

10 

5 


742.5 


24 

a 

wm 


64K 

TC55B41 7P/J-1 2 

12 

6 

5V±10% 


o 

■ 

0.300 

TC55B88PAM0 

8Kx8 

10 

5 

660 


28 

a 

■ 


TC55B88P/J-1 2 

12 

6 



a 

H 



P = PLASTIC DIP, J * PLASTIC SOJ 
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TOSHIBA CMOS PSEUDO STATIC RAM 


80/85ns 


ui 



H TC51 81 28AP/APL-80 


— TC518128ASP/ASPL-80 


TC51 81 28AF/AFL-80 


— TC51 81 28AFW/AFWL-80 


— TC518129AP/APL-80 


TC5181 29ASP/ASPL-80 


— TC5 1 8 1 29AF/AFL-80 


TC51 81 29AFW/AFWL-80 


- TC51 81 29APL-80LV 

- TC51 81 29AFL-80LV 


H TC518129AFWL-80LV 


100ns 


TC51 81 28AP/APL-1 0 


TC51 81 28ASP/ASPL- 1 0 


TC518128AF/AFL-10 


TC51 81 28AFW/AFWL-1 0 


TC51 81 29AP/APL-1 0 


TC51 81 29ASP/ASPL-1 0 


TC518129AF/AFL-10 


TC51 81 29AFW/AFWL-1 0 


TC518129APL-10LV 


TC518129AFL-10LV 


TC51 81 29AFWL-1 OLV 


TC518512PL-80 


TC518512PL-10 


TC51 851 2FL-80 

TC518512FL-10 



120ns 


TC51832P/PL-85 


TC51832P/PL-10 


TC51832P/PL-12 



TC51 832SP/SPL-85 

TC51832SP/SPL-10 

TC51832SP/SPL-12 



TC51832F/FL-85 

TC51832F/FL-10 

TC51832F/FL-12 




TC51 81 28AP/APL-1 2 


TC518128ASP/ASPL-12 


TC518128AF/AFL-12 


TC51 81 28AFW/AFWL-1 2 


TC51 81 28APL-80LV 


TC518128APL-10LV 


TC518128APL-12LV 



TC51 81 28AFL-80LV 

TC51 81 28AFL-1 OLV 

TC518128AFL-12LV 



TC51 81 28AFWL-80LV 

TC518128AFWL-10LV 

TC51 81 28AFWL-1 2LV 




TC51 81 29AP/APL-1 2 


TC518129ASP/AS PL-12 


TC518129AF/AFL-12 


TC51 81 29AFW/AFWL-1 2 


TC518129APL-12LV 


TC51 81 29AFL-1 2LV 


TC51 81 29AFWL-12LV 


PSEUDO 
STATIC RAM 


PSEUDO 
STATIC RAM 
CE1, CE2TYPE 


PSEUDO 
STATIC RAM 
CE, CS TYPE 


525mil SOP 


P : 600m il DIP 
SP : 300mil DIP 
F : 450m il SOP 
FW : 525mil SOP 
NOTE: LV: Data Retention 





TOSHIBA CMOS STATIC RAM 


85ns 100ns 120ns 150ns 


r- 

TC5563APL/AFL-1 0 

- 

TC5563APL/AFL-12 

- 

TC5563APL/AFL-1 5 

- 

TC5563APL/AFL-1 0L 

- 

TC5563APL/AFL-12L 

- 

TC5563APL/AFL-1 5L 

- 






- 

TC5565APUAFL-10 

- 

TC5565APL/AFL-12 

- 

TC5565APUAFL-15 

- 

TC5565APL/AFL-1 0L 

- 

TC5565APL/AFL-12L 

- 

TC5565APL/AFL-1 5L 


CMOS 
STATIC RAM 


256KBit 


32Kx8 


TC55257BPUBFU 


TC55257BPUBFU 

BS PL-85 


BSPL-10 

TC55257BPUBFL/ 


TC55257BPUBFL/ 

BSPL-85L 


BSPL-10L 

TC55257BFTL-85/ 


TC55257BFTL-1 0/ 

-85L 


-10L 


: LOW POWER 


1 

TC55257BPVBFV 


BSPL10L 


: INDUSTRIAL TEMP 
: LOW POWER 



P :600mfl DIP 
SP :300mil DIP k 
F :525mil SOP 
FT :TSOP 


: LOW POWER 


: LOW POWER 










TOSHIBA CMOS HIGH 




15ns/17ns 20ns 



STATIC RAM 


30ns/35ns 

45ns/55ns/70ns 


- TC5561 P/J-45/55/70 

- TC5562P/J-35 

j- TC5562P/J-45 



P :300mil DIP 
J :300mil SOJ 
T :800mil PLCC 
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1 . CMOS Pseudo Static RAM 




32Kx 8 



128Kx8 



Package Width 

0.6in DIP 

0.3in DIP 

0.4S0inSOP 

0.6* DIP 

0,3fei DIP 

0.45O«lSOP 


TOSHIBA 

TC51832P 

TC51832SP 

TC51832F 




EEsnimsz 

HITACHI , 







1 1 

NEC 

UPD42832C 






i 

i E i ill 




MCM518128 


MCM518128 



jtft&i&iik 

ufpnsKRion 

ia» 

Cx8 

PackageWdth 

0.6ki DIP 

<■. rn 

0.3kiDIP 

0.4S0tnSOP 

0.525 SOP 

Toshiba' - 










NEC 








MCM518129 



2. CMOS Static RAM 


|; rr - I/:-" 

8KX8 "" 

32Kx8 ; ' 

v| twmm ' 

p®dkm®wm 

0.6h0IP 

O.ASOinSOP 

0.®sn DIP 

0,6£ntHP 

msm$op 

TSOP 

OKnBlP 

assssmsop 

TSOP 

TOSHIBA: -: 

TC5565APL 

TCS565AFL 

TC5563APL 

TC55257BPL 

TC55257BFL 

TC55257BFTL 

TC551001PL 

TC551001FL 

TC551001AFTI 

FUJITSU 

MB8464AP 

MB8464APF 

MB8464APSK 

MB84256 

MB8464 


MB841000P 



HITACHI 

HM6264AP 

HM6264AFP 

HM6264ASP 

HM62256P 

HM62256FP 

HM62256 

HM628128P 

HM628128FP 

HM628128 

MrraiBSHi 

M5M5165P 

M5M5165FP 


M5M256BP 

M5M256BFP 

M5M256B 

M5M1008 


M5M1008 

nm 

UPD4364C 

uPD4364G 

UPD4364CX 

UPD43256C 






m 

MSM5165AL 

MSM5165AL 


MSM51257 

MSM51257 





imam* 

MCM6264WP 


MCM6264P 

MCM6206P 



MCM6226P 



IDT 

IDT7164LP 

IDT7164LSO 

IDT7164LTP 

IDT71256LP 

IDT71256LSO 





vrraic 

V62C64P 

V62C64F 


V62C256P 

V62C256F 





SMGS 

SRM2264LC 

SRM2264LM 


SRM20256LC 

SRM20256LM 


SRM201000 

SRM201000 


SONY 

CXK5064BP 

CXK5864BM 

CXK58257BSP 

CXK58257P 

CXK58257M 


CXK581000P 

CXK581000M 


mrrnwm 

MK48Z06 



MK48Z30 




: 


sharp 

LH5160 

LH5160 

LH5160 

LH 52256 

LH 52256 





SAMSUNG 

KM6264 



KM62256AP 



KM681000 



' PERFORMANCE 

P4C164 









UTTfOE 

SR64K8 









CYPRESS 

CY7C185 


CY7C186 







PANASONIC 

MN4464 

MN4464S 


MN44256 

MN44256S 





INMOS 

1 MSI 630 



















b&rca 

CDM6264 


; 

CDM62256 j 
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3. CMOS High Speed Static RAM - Common I/O (I) 


QigarMi on 

8Kx8 

8Kx9 

64Kx1 

Package Width 

0.3in DIP 

0.3in SOJ 

0.3in DIP 

o.amsoj 

0.3m DIP 

0.3m SOJ 

TOSHIBA 

TC5588P 

TC5588J 

TC5589P 

TC5589J 

TC5561/2P 


Fujitsu 

MB81C78AP 


MB81C79AP 

MB81C79APJ 

MB81C71AP 


HITACHI 





HM6287H 


wiwwm 

M5M5178P 


M5M5179P 


M5M5187P 


NEC 





UPD4361 


m 'hhiW' 

MSM5178 




MSM5187 



MCM6264P 

MCM6264NJ 

MCM6265P 

MCM6265NJ 

MCM6287P 

MCM6287NJ 

m 

IDT7164SP 


IDT7169SP 


IDT7187SP 

IDT7187SY 


V63C64S 

V63C64K 





SMOS 







SONY 

CXK5863AP 

CXK5863AJ 

CXK5971J 

CXK5971J 

CXK5164P 

CXK5164J 

SARATOGA 

SSM7164 






sharp 

LH51 65/64 




LH5261 

LH5261 

SAMSUNG 

KM6865P 




KM6165P 



P4C164 


1 P4C163 


P4C187 


n 

SMJ68CE64 


| SMJ69CE72 


SMJ61CD64 


CYf*^ 

CY7C185P 




CY7C187P 

CY7C187VC 

PANASONIC 







SGS/THOMSON 

IMS1630/35LP 

IMS1635L 

IMS1695P 

IMS1695E 

IMS1600/5P 

IMS1600/5E 

Aiicr 

AM99C88H 




AM99C641 


tATTlCE 

SR64K8 




SR64K1 


MICRON 

MT5C6408 


1 


MT5C6401C 
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3. CMOS High Speed Static RAM - Common I/O (II) 


Organization 

16Kx4(w/oOE) 

16KX4 (w/OE) 

64Kx4 

W/oOE) 

Package Width 

O&nWP 

0.3inDIP 

0 . 3 m SOJ 

OSnDIP 

0*3ki SOJ 

TOSHIBA 

TC55416P 

TC55417P 

TC55417J 

TC55464P 

TC55464J 

FUJTSU 

MB81C74 

MB81C75P 

MB81C75PJ 

MB81C84P 

MB81C84PJ 

HfTACHI 

HM6788HP 

HM6789P 

HM6789JP 

HM6708P 

HM6708JP 

MITSUBISHI 

M5M5188P 

M5M5189BP 

M5M5189BJ 

M5M5258P 

M5M5258J 

NEC 

UPD4362 

UPD4363 


UPD43254 


OKI 

MSM5188A 





MOTOROLA 

MCM6288P 

MCM6290P 

MCM6290J 

MCM6208P 

MCM6208J 

IDT 

IDT7188SP 

IDT7198 


IDT71258SP 

IDT71258SY 

VTTEUC 

V61C62 





SMOS 




SRM21256 


SONY 

CXK5464AP 

CXK5465P 

CXK5465J 

CXK54256P 


SHARP 

LH5262A 


LH5267A 

LH52252AD 

LH52252AK 

SAMSUNG 

KM6465P 



KM64257P 

KM64257J 

performance 

P4C188 

P4C198 


P4C1258 

P4C1258 

71 

SMJ64C64 



SMJ64C256 


CYPRESS 

CY7C164P 

CY7C166P 

CY7C166V 

CY7C194P 


PANASONIC 




MN44252 

MN44252 

SGS/THOMSON 

IMS1620/5P 

IMS1624/29P 

IMS1624/29J 

IMS1820P 

IMS1820J 

AMD 

AM99C164 

AM99C166 


AM99C644 


GEE/RGA 






MICRON 

MT5C6404 

MT5C6405 

MT5C6405DJ 

MT5C2564 

MT5C2564DJ 

SARATOGA 

SSM7188 

SSM7198 




LATTICE 

SR64K4 

SR64E4 


SR256K4 
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3. CMOS High Speed Static RAM - Common I/O (III) 



^ 1 MT56CQ816 

T: 52 Pin PLCC Package JEDEC Standard 


12 




































4. BiCMOS High Speed Static RAM 


Organization 

8Kx8 

16Kx4 (w/OE) 

Package Width 

0.3ln DIP 

a^nsoj 


0.3in SOJ 

TOSHIBA ; ; ' . ^ 

TC55B88P 

TC55B88J 

TC55B417P 

TC55B417J 

FUJfTSU 



MB82B75P 

MB82B75PJ 

HITACHI 



HM6789SP 

HM6708P 

CYPRESS 

CY7B185P 

CY7B185V 

CY7B166P 

CY7B166P 

SARATOGA 

SSM7164P 


SSM7166P 
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32,768 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


[description! 

The TC51832 Family is a 256K bit high-speed CMOS Pseudo-Static RAM organized as 32,768 
words by 8 bits. The TC51832 Family utilizes one transistor dynamic memory cell array with 
CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low power 
requirements, using a single 5V power supply. The OE/RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC51832 Family has a static RAM- 
like read/write functionality, which allows easy interfacing to a microprocessor . The 
TC51832 Family is pin-compatable with the 256K bit static RAM. The TC51832P is offered in 
a standard 28 pin 0.6 inch and 0.3 inch width plastic DIP. The TC51832F is offered in a 
standard 28 pin 0.450 inch width small out- line plastic flat package. 


FEATURES 


Organization: 256K bit(32,768 word x 8 bit) 
Fast Access Time and Low Power Dissipation 



TC5 

-85 

1832P F 

-10 

amily 

-12 

t CEA Access Time 

85ns 

100ns 

120ns 

tOEA OEf Access Time 

35ns 

40ns 

50ns 

t rc Cycle Time 

135ns 

160ns 

190ns 

Pd -Operating- Max. 

303mW 

248mW 

T20roi T 

Self Refresh Current 

lmA/lOOu A (-L) 


Self refresh uses an internal timer. 

All inputs and outputs: TTL compatible 
256 refresh cycle/4ms 
Pin Compatible: 256K SRAM TC55257 
Logic Compatible: SRAM R/W Pin 
28 pin Standard Plastic PKG 
P/PL : 600 mil DIP 
SP/SPL: 300 mil DIP 
F/FL : 450 mil SOP 


Single Power Supply: 5V±10% 

Auto refresh, uses an internal counter. 


PIN CONNECTION 


(TOP VIEW) 


Al'iq i 
A12C 2 
A7 C 3 
A6 
A5 
A4 
A3 
A2 
A1 
A0 

i/on ii 
I/02C 12 
I/03C 13 
GNDC 14 


C 4 
C 5 
C 6 
C 7 
C 8 
C 9 
C 10 


28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 


] Vj)|) 

1 K/W 
1 AI 3 
1 A8 
1 A9 

1 Al 1 

Iok/Uksii 
] A1_0 

Ice 
11/08 
3 1/07 
3 1/06 
} 1/05 
3 1/04 


[block diagram! 


Al 4 


A 7— AO 18 


[pin names! 


AO ^ A14 

Address Inputs 

R/W 

Read/Write Control 
Input 

OE/RFSH 

Output Enable/ 

Refresh Input 

CE 

Chip Enable Input 

1/01 -V 1/08 

Data Inputs/Outputs 

VDD 

Power (+5V) 

gnd 

Ground 



It/ WO- 


-3D 
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TC51 832P/SP/F/PL/SPL/FL— 85 
TG51 832P/SP/F/PL/SPL/FL-1 0 
TC51 832P/SP/F/PL/SPL/FL-1 2 


ABSOLUTE MAXIMUM RATINGS 



DC RECOMMENDED OPERATING CONDITIONS! (Ta=0'W0°C) 



DC ELECTRICAL CHARACTERISTICS 1 (Vdd= 5V±10%, Ta»0*70°C) 



A-2 












































































































TC51 832P/SP/F/PL/SPL/FL— 85 
TC51 832P/SP/F/PL/SPL/FL-1 0 
TC51 832P/SP/F/PL/SPL/FL-1 2 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


(V DD =5V±10%, Ta=0'W0°C) (NOTES : 5 , 6 ,7 ,8,9) 


SYMBOL 

PARAMETER 

- 

85 

-10 

-12 

TTMTTO 

NOTES 

MIN. 

MAX. 

MIN 

MAX. 

MIN. 

MAX. 

UIN1 io 

tRC 

Random Read or Write Cycle Time 

135 

- 

160 

- 

190 

- 

ns 


tRMW 

Read Modify Write Cycle Time 

200 

- 

240 


280 

- 

ns 


tCE 

CE Pulse Width 

85 

10,000 

100 

10,000 

120 

10,000 

ns 


t P 

CE Precharge Time 

40 

- 

50 

- 

60 

- 

ns 


t CEA 

CE Access Time 

- 

85 

- 

100 

- 

120 

ns 


t OEA 

OF Access Time 

- 

35 

- 

40 

- 

50 

ns 


*-CLZ 

CE to Output in Low-Z 

10 

- 

10 

- 

10 

- 

ns 


tOLZ 

OE to Output in Low-Z 

0 

- 

0 

- 

0 

- 

ns 



Output Active from End of Write 
Enable 

0 

- 

0 

- 

0 

- 

ns 


t CHZ 

Chip Disable to Output in High-Z 

0 

25 

0 

30 

0 

35 

ns 

10 

*-OHZ 

OE Disable to Output in High-Z 

0 

25 

0 

30 

0 

35 

ns 

10 

tWHZ 

Write Enable to Output in High-Z 

0 

25 

0 

30 

0 

35 

ns 

10 

tOHC 

OE Hold Time Referenced to CE 

0 

- 

0 

- 

0 

- 

ns 


c OSC 

OE Set-Up Time Referenced to CE 

10 

- 

10 

- 

10 

- 

ns 


t RCS 

Read Command Set-Up Time 

0 

- 

0 

- 

0 

- 

ns 


tRCH 

Read Command Hold Time 

0 

- 

0 

- 

0 

- 

ns 


C WP 

Write Pulse Width 

60 

- 

70 

- 

85 

- 

ns 


tWCH 

Write Command Hold Time 

60 

- 

70 

- 

85 

- 

ns 


t CWL 

Write Command to CE Lead Time 

60 

- 

70 

- 

85 

- 

ns 


t DSW 

Data Set-Up Time Referenced to R/W 

35 


40 

- 

50 

- 

ns 

11 

tDSC 

Data Set-Up Time Referenced to CE 

35 

- 

40 

- 

50 

- 

ns 

11 

t DHW 

Data Hold Time Referenced to R/W 

0 

- 

0 


0 


ns 

11 

C DHC 

Data Hold Time Referenced to CE 

0 

- 

0 

- 

0 

- 

ns 

11 

C ASC 

Address Set-Up Time 

0 

- 


- 

0 

- 

ns 

12 

C AHC 

Address Hold Time 

20 

- 

25 

- 

30 

- 

ns 

12 

t FC 

Auto Refresh Cycle Time 

135 

- 

160 

- 

190 

- 

ns 


t RFD 

CE to RFSH Delay Time 

40 

- 

50 

- 

60 

- 

ns 


C FAP 

RFSH Pulse Width (Auto Refresh) 

80 

8,000 

80 

8,000 

80 

8,000 

ns 

13 

t F p 

RFSH Precharge Time 

30 

- 

30 


30 

- 

ns 

13 

t FCE 

RFSH to CE Active Delay Time 

160 

- 

190 

- 

225 

- 

ns 

13 

C FAS 

RFSH Pulse Width (Self Refresh) 

8000 

- 

8,000 

- 

8,000 

- 

ns 

13 

C FRS 

CE Delay Time from RFSH 
(Self Refresh) 

160 

- 

190 

- 

225 

- 

ns 

13 
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(Continued) 


SYMBOL 

PARAMETER 

-85 

-10 

-12 

UNITS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

C FST 

RFSH Set-Up Time 
(Refresh Counter Test) 

10 

30 

10 

30 

10 

30 

ns 

■ 

C FHT 

RFSH Hold Time 
(Refresh Counter Test) 

65 

8,000 

65 

8,000 

65 

8,000 

ns 

Hi 

*-REF 

Refresh Period 

- 

4 

- 

4 

- 

4 

ms 

HM 

BH 

Transition Time (Rise and Fall) 

3 

50 

3 

50 

3 

50 

ns 

|| 


1 CAPACITANCE] (V dd = 5V, f=lMHz, Ta=25°C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNITS 

Cll 

Input Capacitance (A0^A14) 

- 

5 

pF 

C I2 

Input Capacitance (CE, QE/RFSH, R/W) 

- 

7 


Cio 

Input/Output Capacitance (1/01^1/08) 

- 

7 



NOTE) This parameter is periodically sampled and is not 100% tested. 
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NOTES : 


TC51 832P/SP/F/PL/SPL/FL— 85 
TC51 832P/SP/F/PL/SPL/FL-1 0 
TC51 832P/SP/F/PL/SPL/FL-1 2 


1) Stresses greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. 

2) All voltages are referenced to GND. 

3) IDDO depends on cycle rate. 

4) IDDO depends on output loading. Specified values are obtained with the 
output open. 

5) An initial pause of 1ms with high CE and high OE/RFSH are required after 
power-up, before proper device operation is achieved. 

6) AC measurements assume t-j«=5ns. 

7) Vj^(min.) and V^i/max.) are reference levels for measuring timing of input 
signals. Also, transition times are measured between Vjh and VjL* 

8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) The OE/ RFSH input operates as the output enable input_(OE) and refresh control 
input (RFSH) under the condition of that CE^Vil and CE*VlH, respectively. 

1°) t 0HZ9 t WHZ define the time at which the output achieves the open 

circuit condition and is not referenced to output voltage levels. 

11) In write cycles, the input data is latched at the earlier of R/W or CE- rising 
edge. Therefore the input data must be valid during set-up time (tpsw* tDSC) 
and hold time (tDHW> tDHC) • 

12) All address inputs are latched at the falling edge of CE. Therefore all the 
address inputs must be valid during t^gC an ^ ^AHC* 

13) Two ref resh operation - auto refresh and self refresh are defined by the 
OE/RFSH pulse width under the condition of CE=Vjh. 

Auto ref resh: OE/RFSH pulse width^tFAP (max.) 

Self ref resh: OE/RFSH pulse width=tFAS (min.) 


The following timing parameter must be kept for proper device operation after refresh 

Auto refresh :tFCE 
Self refresh: tFRS 


A-5 



TC51 832P/SP/F/PL/SPL/FL— 85 
TC51 832P/SP/F/PL/SPL/FL-1 0 
TC51 832P/SP/F/PL/SPL/FL-1 2 









TC51 832P/SP/F/PL/SPL/FL-85 
TC51 832P/SP/F/PL/SPL/FL-1 0 
TC51 832P/SP/F/PL/SPL/FL-1 2 


















TC51 832P/SP/F/PL/SPL/FL-85 
TC51 832P/SP/F/PL/SPL/FL-1 0 
TC51 832P/SP/F/PL/SPL/FL-1 2 







REFRESH COUNTER TEST CYCLE (READ WRITE) 


TC51 832P/SP/F/PL/SPL/FL-85 
TC51 832P/SP/F/PL/SPL/FL-1 0 
TC51 832P/SP/F/PL/SPL/FL-1 2 



REFRESH COUNTER TEST 

The internal refresh operation of TC51832P family can be tested by REFRESH COUNTER 
TEST. This cycle performs READ/WRITE operation taking the internal counter address 
as row address and fixed zero as column address. 

The test procedure is as follows. 

(l) Write "0" into all the memory cells at normal write mode. 

© Read "0" out and write "1" in each cell by performing REFRESH COUNTER TEST. 
Repeat this operation 256 times. 

(3) Check "l" out of 256 bits at normal read mode, which was written at (2). 

© Read "1" out and write "0" in each cell by performing REFRESH COUNTER TEST. 
Repeat this operation 256 times. 

(5) Check "0" out of 256 bits at normal read mode, which was written at (?) . 

(6) Perform the above (T) to (5) the complement data. 
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[outline drawings 


(DIP28-P-600) 


Unit in mm 





NOTES: Package width and length do not include mold protrusion, 
allowable mold protrusion is 0.15mm. 

These outline drawings apply to: 


TC51832P-85, 
TC51832P-10, 
TC51832P-12 , 


TC51832PL-85 

TC51832PL-10 

TC51832PL-12 
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TC51 832P/SP/F/PL/SPL/FL-85 
TC51 832P/SP/F/PL/SPL/FL-1 0 
TC51 832P/SP/F/PL/SPL/FL-1 2 



Unit in mm 



Note: Package width and length do not include mold protrusion, 

allowable mold protrusion is 0.15mm. 

These outline drawings apply to: 

TC51832SP-85, TC51832SPL-85 
TC51832SP-10, TC51832SPL-10 
TC51832SP-12, TC51832SPL-12 
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TC51 832P/SP/F/PL/SPL/FL-85 
TC51 832P/SP/F/PL/SPL/FL-1 0 
TC51 832P/SP/F/PL/SPL/FL-1 2 



Unit in mm 



Note: Package width and length do not include mold protrusion, 
allowable mold protrusion is 0.15mm. 

These outline drawings apply to: 

TC51832F-85, TC51832FL-85 
TC51832F-10, TC51832FL-10 
TC51832F-12 , TC51832FL-12 
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131,072 WORDS X 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 


The TC518128A Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518128A Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity , hig h speed accesses, and low 
power requirements, using a single 5V power supply. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518128A Family has a static RAM- 
like write functionality, which allows easy interfacing to a microprocessor. The TC518128A 
Family is pin-compatable with the 1M bit static RAM. The TC518128AP is offered in a 
standard 28 pin 0.6 inch and 0.3 inch width plastic DIP. The TC518128AF is offered in a 
standard 28 pin 0.450 inch width small out- line plastic flat package. 

FEATURES 


Organization: 1M bit ( 131,072 word X 8bit) 
Fast Access Time and Low Power Dissipation 
P I TC518128AP Family 



-80 

-10 

-12 

tcEA CE Access Time 

80n$ 

100ns 

120ns 

k>EA^£ Access Time 

35ns 

40ns 

50ns 

Lrc Cycle Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 


I Self Refresh Current | 

PIN CONNECTION 

(TOP V I EW) 

RFSHtfl ^ 32pV OD 
A16C 2 31 ]A15 

A14[ 3 30 ]CE2 

A12[ 4 29 3R/W 

A7C 5 28 ]A13 

A6[ 6 27 ]A8 

A5C 7 26 ]A9 

A4[ 8 25 ]A1 1 

A3[ 9 24 3<5E 

A2[ 10 23 ]A10 

Alt 11 22 3££T 

A0C 12 21 31/08 

1/OlC 13 20 3 1/07 

I/02C 14 19 31/06 

I/03C 15 18]l/05 

GND[ 16 17 31/04 


1mA/200pA(-L) | 

BLOCK DIAGRAM 


• Single Power Supply: 5V±10% 

• Auto refresh uses an internal counter. 

• Self refresh uses an internal timer. 

• All inputs and outputs : TTL compatible 

• 512 refresh cycle /8ms 

• Pin Compatible: 1M SRAM (JEDEC) 

• Logic Compatible: SRAM R/W Pin 

• 32 Pin Standard Plastic PKG 

AP/APL 600 mil DIP 
ASP/ASPL 300 mil DIP 
AF/AFL 450 mil SOP 


r\\ COLUMN 
A 16-9 8^ ADDRESS 
W\ BUFFER (8) 


ROW 
ADDRESS 
BUFFER (9) 


PIN NAMES 

A0-A16 / 

R/W F 
gg C 
rfSh f 
CE2 C 
1/01 - 1/08 C 

Vpp P 
GND C 


Address Inputs 

Read /Write Control Input 

Output Enable Input 

Refresh Input 

Chip Enable Inputs 

Data Inputs /Outputs 

Power 

Ground 


REFRESH 

COUNTERS) 


CLOCK 

renew GENERATOR 


COLUMN 

DECODER 


SENSE AMP. 
I/O GATE 


MEMORY 

ARRAY 

512x256x8 


dJJL REFRES H 

— ► REFRESH 

CONTROLLER 

TIMER 
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TC51 81 28AP/ASP/AF/APL/ASPL/AFL-80 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 0 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 2 


FUNCTION LOGIC 


m 

CE2 


R/W 

RFSH 

A0-A16 

1/01-8 

CONDITION 

■B| 

H 

L 

H 

H 

V* 

OUT 

Read 


H 

* 

L 

H 

V* 

IN 

Write 

Hi 

H 

H 

H 

H 

V* 

HZ 

CE only Refresh 

H 

mm 

1 

— 

mm 

* 

HZ 

Auto/Self Refresh 

* 

■Hi 



Hi 

* 

HZ 

Auto/Self Refresh 

H 


— 

— 

H 

| 

HZ 


* 




H 


HZ 

E5QHHHHI 


H - High Level Input ( Vin = 6.5V - Vih min. ) 

L ••• Low Level Input (Vin = Vil max. ~ — 1.0V) 

* ... Don’t care ( 6.5V - - 1.0V ) 

V* ... At CD! falling edge ( CE2 = H ) or CE2 rising edge ( CEl = L ), all address inputs 
are “IN”, and at the other condition, the address input are 
HZ ... High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

NOTE 

V, N 

Input Voltage 

-1. 0-7.0 

V 

1 

VOUT 

Output Voltage 

-1. 0-7.0 

V 

Vdd 

Power Supply Voltage 

-1. 0-7.0 

V 

Topr 

Operating Temperature 

0-70 

•c 

Tstg 

Storage Temperature 

-55-150 

•c 

Tsolder 

Soldering Temperature • Time 

260-10 

•C - sec 

Pd 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta * 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V,H 

Input High Voltage 

2.4 

- 

6.5 

V 

V, L 

Input Low Voltage 

-1.0 

- 

0.8 

V 
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D.C. ELECTRICAL CHARACTERISTICS (Vnn = 5Vi 10%. Ta = 0~70°C) 


SYMBOL 

PARAMETER 

PERIOD 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

mm 

Operating Current 


130ns 

- 

50 

70 


■i 


(Average Power Supply Operating Current) 

160ns 

- 

40 

60 

mA 


mm 

(!eT, CE2, Address cycling: t R c = t R c min. 

190ns 

- 

35 

50 


H 

•ddsi 

Standby Current 
(HIT a V|h or CE2 ss V|l 
rfSh = V| H 

TC5 1 8 1 28AP/ASP/AF 

- 

- 

2 

mA 


TC5 1 81 28APL/ASPL/AFL 

n 

- 

H 


*IdDS2 

Standby Current 

(!eT = V D0 - 0.2V or CE2 a 0.2V, 

RF5H = V DD - 0.2V 

TC5 1 8 1 28AP/ASP/AF 

- 

- 

n 

mA 

■ 

TC518128APL/ASPL/AFL 

- 

100 

200 

PA 

■ 

>DDF1 

Self Refresh Current 

err =v, H or ce 2 = v )L , 

RFSH = V, L 

TC5 1 8 1 28AP/ASP/AF 

- 

- 

2 

mA 


TC5 1 8 1 28APL/ASPL/AFL 

i 

- 

a 



Self Refresh Current 

CET a V DD - 0.2V or CE2 = 0.2V, 

RF5H = 0.2V 

TC5 1 8 1 28AP/ASP/AF 

m 

- 

a 

mA 


**DDF2 

TC5 1 8 1 2BAPUASPL/AFL 

- 

100 

200 

pA 



Input Leakage Current 

0V S Vin 3 Vqd, All other Inputs not under test = 0V 

-10 

■ 

10 

pA 


•o <L> 

Output Leakage Current 

Output Disable (QTT a Vih or CE2 = Vn. or (51: a Vjh or R/W a Vjl), 
0V £ Vqut^ V DD 

-10 

■ 

10 

pA 


V(>H 

Output High Level 

Ioh “ -5mA 

D 

■ 

■ 

a 


VOL 

Output Low Level 
loi = 4.2mA 

■ 

■ 

D 

a 



Note*) In standby mode and self refresh with CUT ^ Vdd — 0.2V, these specification limits 
are guaranteed under the condition of CE2 ^ Vdd - 0.2V, or CE2 ^ 0.2V. 


CAPACITANCE (V DD = 5V # f = 1MHz, Ta = 25 °C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

C,i 

Input Capacitance (A0~A16) 

- 

5 

pF 

C I2 


- 

7 

PF 

Cio 

Input/ Output Capacitance 

- 

7 

PF 


Note) This parameter is periodically sampled and is not 100% tested. 
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TC51 81 28AP/ASP/AF/APL/ASPL/AFL-80 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 0 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 2 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 

(V DD = 5V ± 10%, Ta = 0~70°C)( NOTES: 5, 6, 7, 8) 



SYMBOL 

PARAMETER 

tRC 

Random Read, Write Cycle Time 

tRMW 

Read Modify Write Cycle Time 

tCE 

CE Pulse Width 

tp 

CE Precharge Time 

*CEA 

CE Access Time 

*OEA 

<5E Access Time 

kiz 

CE to Output in Low-Z 

kLZ 

OE to Output in Low-Z 

kviZ 

Output Active from End of Write 

kHz 

Chip Disable to Output in High-Z 

kHz 

UE Disable to Output in High-Z 

*WHZ 

Write Enable to Output in High-Z 

kos 

<51 Output Disable Set-Up Time 

kow 

<5E Output Disable Hold Time 

kCS 

Read Command Set-Up Time 

*RCH 

Read Command Hold Time 

twp 

Write Pulse Width 

*WCH 

Write Command Hold Time 

kwi 

Write Command to CE lead Time 

kSW 

Data Set-Up Time from R/W 

ksc 

Data Set-Up Time from CE 

kHW 

Data Hold Time from R/W 

k«C 

Data Hold Time from CE 

Use 

Address Set-Up Time 

Uhc 

Address Hold Time 

*RHC 

RFSH Command Hold Time 

kc 

Auto Refresh Cycle Time 

Ufd 

RF5H Delay Time from CE 

kAP 

RFSH Pulse Width (Auto Refresh) 

kp 

RFSH Precharge Time 

tFAS 

IRH Pulse Width (Self Refresh) 

kRS 

CE Delay Time from RFSH 
(Self Refresh) 

kEF 

Refresh Period (512 cycle, A0-A8) 

t T 

Transition Time (Rise and Fall) 






































































































































































































































NOTES : 


TC51 81 28AP/ASP/AF/APL/ASPL/AFL-80 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 0 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 2 


1) Stress greater than those listed under “ Absolute Maximum Eatings ” may cause permanent 
damage to the device. 

2) All voltages are referenced to GND. 

3) IddO depends on cycle rate. 

4) Iddo depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of lOOps with high GET or low CE2 is required after power-up, before proper 
device operation is achieved. 

6) AC measurements assume t T = 5ns. 

7) Timing reference level 


Input Level : Vjh = 2.6V :cv 

V, L = 0.6V INPUT 0 6v— J 


-2.4 V 

-0-8V 

Input Reference Level : Vjh = 2.4V ___ 



Vil = 0.8V 0UTPUT 

Dj 

hnro 

[-0.8V 

Output Reference Level: Von= 2.2V input REFEREN 

Vql = 0.8V LEVEL 

ICE 

OUTPUT REFERENCE 
LEVEL 


8) ’ Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) tcHZ, tonz, twHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of E/W or GET rising edge and CE2 falling 
edge. Therefore the input data must be valid during set-up time ( tDSW or tDSC) and hold time 
(tDHW or tDIIC). 

11) All address inputs are latched at the falling edge of CEl and the rising edge of CE2. Therefore 
the all address inputs must be valid during tASC and tAHC* 

12) Two refresh operation - auto refresh and self refresh are defined by the EFSH pulse width under 
the condition of GET = Vim or CE2 = Vjl. 

Auto refresh : EFSH pulse width ^ tpAP ( max. ) 

Self refresh : EFSH pulse width ^ tpAS ( min, ) 

The timing parameter (t FRS ) must be kept for proper device operation in the following conditions. 

• after self refresh 

• in case of 14 EFSH ” = 14 L ” after power-up 

13) The timings, t CE (min.) and T CE (max.), must be kept for proper device operation as follows. 
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TC51 81 28AP/ASP/AF/APL/ASPL/AFL-80 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 0 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 2 


TIMING WAVEFORMS 







TC51 81 28AP/ASP/AF/APL/ASPL/AFL-80 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 0 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 2 






TC51 81 28AP/ASP/AF/APL/ASPL/AFL-80 
TC5181 28AP/ASP/AF/APL/ASPL/AFL-1 0 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 2 










TC51 81 28AP/ASP/AF/APL/ASPL/AFL-80 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 0 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 2 












TC51 81 28AP/ASP/AF/APL/ASPL/AFL-80 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 0 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 2 


OUTLINE DRAWINGS 
( DIP32— P — 600 ) 

UNIT: mm 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 

These outline drawings apply to: 

TC518128AP-80, TC518128APL-80 
TC518128AP-10, TC518128APL-10 
TC518128AP-12, TC518128APL-12 
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TC51 81 28AP/ASP/AF/APL/ASPL/AFL-80 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 0 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 2 


OUTLINE DRAWINGS 
( DIP32— P—300 ) 

UNIT : mm 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 

These outline drawings apply to: 

TC518128ASP-80, TC518128ASPL-80 
TC5 181 28 ASP- 1 0 , TC518128ASPL-10 
TC518128ASP-12, TC518128ASPL-12 
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TC5 1 81 28AP/ASP/Ar/APL/ASPL/ArL— 80 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 0 
TC51 81 28AP/ASP/AF/APL/ASPL/AFL-1 2 


OUTLINE DRAWINGS 
( SOP32— P—450 ) 



0.810.2 


Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 

These outline drawings apply to: 

TC518128AF-80, TC518128AFL-80 
TC518128AF-10, TC518128AFL-10 
TC518128AF-12, TC518128AFL-12 
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131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 

The TC518128A-LV Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518128A-LV Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low 
power requirements, using a single 5V power supply. The TC518128A-LV Family offers 3V data 
retention capability for battery back-up applications. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518128A-LV Family has a static 
RAM- l ike read/write functionality, which allows easy interfacing to a microprocessor. The 
TC518128A-LV Family is pin-compatable with the 1M bit static RAM. The TC518128APL-LV is 
offered in a standard 28 pin 0.6 inch and 0.3 inch width plastic DIP. The TC518128AFL-LV 
is offered in a standard 28 pin 0.450 inch width small out- line plastic flat package. 

FEATURES 

• Organization: 1M bit ( 131,072 word X 8bit) 

• Fast Access Time and Low Power Dissipation • Single Power Supply: 5V ± 10% 

• Data Retention Supply Voltage: 3.0V - 6.5V 

• Auto refresh uses an internal counter. 

• Self refresh uses an internal timer. 

• All inputs and outputs : TTL compatible 

• 512 refresh cycle /8ms 

• Pin Compatible: 1M SRAM (JEDEC) 

• Logic Compatible: SRAM R/W Pin 

• 32 Pin Standard Plastic PKG 

APL 600 mil DIP 

AFL 460 mil SOP 



TC518128APL Family | 

-85 

-10 

-12 

tcEA CE Access Time 

80ns 

100ns 

120ns 

toEA^ Access Time 

35ns 

40ns 

50ns 

t R c Cycle Time 

130ns 



Power Dissipation 

385mW 

330mW 

275mW | 

Self Refresh Current 

ESI 

200pA 

EEB 

100pA 


PIN CONNECTION 

(TOP VIEW) 


RF3h[ 


A16 [ 

2 

31 

A14[ 

3 

30 

A12[ 

4 

29 

A7C 

5 

28 

A6[ 

6 

27 

A5l 

7 

26 

A4[ 

8 

25 

A3[ 

9 

24 

A2[ 

10 

23 

AlC 

11 

22 

A0C 

12 

21 

l/Ol[ 

13 

20 

I/02C 

14 

19 

I/03C 

15 

18 

GND[ 

16 

17 


]V D d 

]A15 

]CE2 

]R/W 

]A13 

]A8 

]A9 

Dai i 

m 

]A10 

im 
] 1/08 
11/07 
11/06 
11/05 


PIN NAMES 


BLOCK DIAGRAM 


V D0 GND 


COLUMN 
A 16-9 8; ADDRESS 
W BUFFER (8) 


\ ROW 

A8-0 9 ) ADDRESS 
Ly BUFFER (9) 


REFRESH 

COUNTERS) 


A0 — A16 

Address Inputs 

R/W 

Read /Write Control Input 


Output Enable Input 

RF5h 

Refresh Input 

CE2 

Chip Enable Inputs 

I/0 1 . — 1/08 

Data Inputs /Outputs 

VoD 

Power 

GND 

Ground 



.DP 


3^ 
a. oo 
z w 
— cc 

Ui 
<M. 
H* U- 
<3 
Q 00 


m 




CE 1 o-+- 

CLOCK 



REFRESH 


REFRESH 

CE2°-»- 

GENERATOR 

r 


CONTROLLER 


TIMER 


rf^Fp— 
<5Z 


Z3 _ 
CL 00 


3 

Oec 


< 


<3 
a oo 


R/W o- 


o 

t> 


00 

0 
\ 

1 
O 
\ 


3 
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TC51 81 28APL/AFL— 80LV 
TC51 81 28APL/AFL-1 OLV 
TC51 81 28APL/AFL-1 2LV 


FUNCTION LOGIC 


CET 

CE2 

m 

R/W 

rfsH 

A0-A16 

1/01-8 

CONDITION 

mm 

H 

L 

H 

H 

■■ 

OUT 

Read 


H 

* 

L 

H 

BS 

IN 

Write 

HU 

H 

H 

H 

H 

HSH 

HZ 

CE only Refresh 

H 


■■ 

* 

mm 

pH 

HZ 

Auto/Self Refresh 

* 



* 

■■ 


HZ 

Auto/Self Refresh 

H 

hdh 

— 

| 

H 

— 

HZ 


* 

L 



H 


HZ 

iimi, 


H ••• High Level Input ( Vin = 6.5V ~ Vih niin. ) 

L ••• Low Level Input (Vin = Vil max. — — 1.0V) 

* ... Don’t care ( 6.5V - - 1.0V ) 

V* ... At CEi falling edge ( CE2 = H ) or CE2 rising edge ( CEl = L ), all address inputs 
are 44 IN ”, and at the other condition, the address input are 44 * ” 

HZ ••• High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

NOTE 

Vin 

Input Voltage 

o 

i— 

f 

o 

1 

V 

1 

V OUT 

Output Voltage 

- 1. 0-7.0 

V 

VoD 

Power Supply Voltage 

© 

l 

© 

V 

Topr 

Operating Temperature 

0-70 

•c 

t stg 

Storage Temperature 

-55-150 

•c 

Tsolder 

Soldering Temperature Time 

260-10 

•C-sec 

Pd 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta a 0-70 °C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

< 

o 

o 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V, H 

Input High Voltage 

2.4 

- 

6.5 

V 

V, L 

Input Low Voltage 

-1.0 

- 

0.8 

V 
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TC51 81 28APL/AFL-80LV 
TC51 81 28APL/AFL-1 OLV 
TC51 81 28APL/AFL-1 2LV 


D.C. ELECTRICAL CHARACTERISTICS (V DD = 5V ± 10%, Ta = 0~70°C) 


SYMBOL 

PARAMETER 

PERIOD 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

boo 

Operating Current 

(Average Power Supply Operating Current) 

ZET, C E2, Address cycling: t RC = t R c min. 

130ns 

- 

50 

70 

mA 

D 

160ns 

- 

40 

60 

190ns 

- 

35 

50 

Iddsi 

Standby Current, ZET = V| H or CE2 = V| L 

RF5H = V, H 

■ 

■ 

B 

mA 

■ 

*IqDS2 

Standby Current, ZET =* V DD - 0.2V or CE2 = 0.2V 

RFSH = V 00 - 0.2V 

■ 

100 

200 

pA 


•ddfi 

Self Refresh Current, ZET = Vjh or CE2 = V iL 

RFSH = V, L 

■ 

B 

B 

mA 


*IdDF2 

Self Refresh Current, ZET a V D0 ~ 0.2V or CE2 = 0.2V 

RFSH = 0.2V 

■ 

100 

200 

pA 

■ 

•kQ 

Input Leakage Current 

0V £ V| N S V 00 , All other Inputs not under test = 0V 

-10 

B 

10 

pA 


*0(1) 

Output Leakage Current 

Output Disable (CET = V, H or CE2 = V )L or ZE = V, H or R/W = V, L ), 
0V £ Vqut 2 * Vqd 

-10 

■ 

10 

pA 


VoH 

Output High Level 
(•oh = - 5mA) 

B 

B 

B 

D 


VOL 

Output Low Level 
(lot = 4.2mA) 

■ 

B 

B 

D 



Note*) In standby mode and self refresh with CE1 ^ Vdd — 0.2 V, these specification limits 
are guaranteed under the condition of CE2 ^ Vdd — 0.2V, or CE2 £ 0.2V. 


CAPACITANCE ( V DD = 5V, f = 1MHz, Ta = 25 °C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Cii 

Input Capacitance (A0~A16) 

- 

5 

pF 

C, 2 

Input Capacitance (ZE T, CE2, 5E, RAN, RFSH) 

- 

7 

pF 

C,o 

Input /Output Capacitance 

- 

7 

PF 


Note) This parameter is periodically sampled and is not 100% tested. 
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TC51 81 28APL/AFL— 80LV 
TC51 81 28APL/AFL-1 OLV 
TC51 81 28APL/AFL-1 2LV 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


(V DD = 5V ± 10%, Ta = 0~70°C)( NOTES: 5, 6, 7, 8) 


SYMBOL 

PARAMETER 

*RC 

Random Read, Write Cycle Time 

tRMW 

Read Modify Write Cycle Time 

t C E 

CE Pulse Width 

tp 

CE Precharge Time 

tCEA 

CE Access Time 

tOEA 

<5E Access Time 

tCLZ 

CE to Output in Low-Z 

tOLZ 

<51: to Output in Low-Z 

tWLZ 

Output Active from End of Write 

tCHZ 

Chip Disable to Output in High-Z 

*OHZ 

OE Disable to Output in High-Z 

twHZ 

Write Enable to Output in High-Z 

tODS 

OE Output Disable Set-Up Time 

tobH 

Z5I Output Disable Hold Time 

*RCS 

Read Command Set-Up Time 

tRCH 

Read Command Hold Time 

tw P 

Write Pulse Width 

twCH 

Write Command Hold Time 

tcWL 

Write Command to CE Lead Time 

tosw 

Data Set-Up Time from R/W 

tosc 

Data Set-Up Time from CE 

tDHW 

Data Hold Time from R/W 

tDHC 

Data Hold Time from CE 

*ASC 

Address Set-Up Time 

*AHC 

Address Hold Time 

*RHC 

RFSH Command Hold Time 

tfC 

Auto Refresh Cycle Time 

*RFD 

RFSH Delay Time from CE 

tFAP 

RFSH Pulse Width (Auto Refresh) 

tFP 

RF$H Precharge Time 

*FAS 

RFSH Pulse Width (Self Refresh) 

*frs 

CE Delay Time from RFSH 
(Self Refresh) 

*REF 

Refresh Period (512 cycle, A0~A8) 

t T 

Transition Time (Rise and Fall) 
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TC51 81 28APL/AFL-80LV 
TC51 81 28APL/AFL-1 OLV 
TC51 81 28APL/AFL-1 2LV 


NOTES : 

1) Stress greater than those listed under “ Absolute Maximum Ratings ” may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) Iddo depends on cycle rate. 

4) Iddo depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of lOOps with high CEI or low CE2 is required after power-up, before proper 
device operation is achieved. 

6) AC measurements assume t T = 5ns. 

7) Timing reference level 

Input Level : 

Input Reference Level : 

Output Reference Level: 


Vm = 2.6V 
V 1L = 0.6V 
Vih = 2.4V 
Vil = 0.8V 
V 0 n = 2.2V 
Vql = 0.8V 


INPUT 


OUTPUT 



INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 


8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) tcnz» tonz. twnz define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of R/W or CEI rising edge and CE2 falling 
edge. Therefore the input data must be valid during set-up time ( tDSW or tosc) and hold time 
(tDIIW or tDHC)* 

11) All address inputs are latched at the falling edge of CEI and the rising edge of CE2. Therefore 
the all address inputs must be valid during tASC and tAHC* 

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CEl = Vm or CE2 = Vil. 

Auto refresh : RFSH pulse width ^ tpAP ( max. ) 

Self refresh : RfSH pulse width ^ tpAS(min. ) 

The timing parameter (t FRS ) must be kept for proper device operation in the following conditions. 

• after self refresh 

• in case of “ RFSH ” = 44 L ” after power-up 

13) The timings, tcE ( min. ) and tcE ( max. ), must be kept for proper device operation as follows . 
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TC51 81 28APL/AFL-80LV 
TC51 81 28APL/AFL-1 OLV 
TC51 81 28APL/AFL-1 2LV 


DATA RETENTION CHARACTERISTICS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V D H 

Data Retention Supply Voltage 

3.0 

- 

5.5 

V 

J DDF2 

Self Refresh Current 

Von = 3.0V 

- 

40 

100 

pA 

V DH = 5.5V 

- 

100 

200 

pA 

t.R 

Recovery Time 

5 

- 

- 

mS 


♦The falling slope of Vdd must be more than 50ms in order to operate the device safely. ( 20ms/V) 



(Note)® OE , R/W , A0—A16 = Don’t care 

° IddFI is applied in RFSH=Vil max. > Cfil =Vm min.,CE2=V]L max. 

° At any state but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle/8ms 
is required. 
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TC51 81 28APL/AFL-80LV 
TC51 81 28APL/AFL-1 OLV 
TC51 81 28APL/AFL-1 2LV 


TIMING WAVEFORMS 








TC51 81 28APL/AFL-80LV 
TC51 81 28APL/AFL-1 OLV 
TC51 81 28APL/AFL-1 21 V 







TC51 81 28APL/AFL-80LV 
TC51 81 28APL/AFL-1 OLV 
TC51 81 28APL/AFL-1 2LV 



Note, : A9~A16 = Don’t care Don’t care 

Note: The device can b e operated with cycling 41 CEl ” (or CE2) pin only, provided that 
“CE2”(or “CEl” ) is connected to V|h (or Vil) level. 
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TC51 81 28APL/AFL-80LV 
TC51 81 28APL/AFL-1 OLV 
TC51 81 28APL/AFL— 1 2LV 











TC51 81 28APL/AFL-80LV 
TC51 81 28APL/AFL-1 OLV 
TC51 81 28APL/AFU:1 2LV 


^ddf 2 Vpp Characteristics 



Vdd 


I D df 2 Temp. Characteristics 
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TC51 81 28APL/AFL-80LV 
TC51 81 28APL/AFL-1 OLV 
TC51 8*1 28APL/AFL-1 2LV 


Battery Back Up applicable example 


2SA1015 



*1 ; Ceramic condenser 
*2 : Tantalum condenser 

(The large Bypass condenser is preferable, as the noise is absorbed when the power 
supply is switched.) 


be 


This circuit does not have memory protection. Therefore, rapid turn-off of the power supply must 
avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply. 
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TC51 81 28APL/AFL-80LV 
TC51 81 28APL/AFL-1 OLV 
TC51 81 28APL/AFL-1 2LV 


OUTLINE DRAWINGS 
( DIP32— P — 600 ) 

UNIT : mm 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 

These outline drawings apply to: 

TC518128APL-80LV 

TC518128APL-10LV 

TC518128APL-12LV 
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TC51 81 28APL/AFL-80LV 
TC51 81 28APL/AFL-1 OLV 
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OUTLINE DRAWINGS 
( SOP32— P—450 ) 


UNIT : mm 



0.810.2 


Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 

These outline drawings apply to: 

TC518128AFL-80LV 
TC518128AFL-10LV 
TC5 1 8 128AFL- 1 2LV 
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131,072 WORDS X 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 

The TC518128A Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518128A Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low 
power requirements, using a single 5V power supply. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518128A Family has a static RAM- 
like read/write functionality, which allows easy interfacing to a microprocessor. The 
TC518128A Family is pin-compatable with the 1M bit static RAM. The TC518128AFWL is offered 
in a standard 28 pin 0.525 inch width small out- line plastic flat package. 


FEATURES 


• Organization: 1M bit ( 131,072 word X 8bit) 

• Fast Access Time and Low Power Dissipation 



TC518128AFW Family | 

-85 

- 10 

- 12 

tcEA CE Access Time 

80ns 

100ns 

120ns 

toEA^E Access Time 

35ns 

40ns 

50ns 

tRc Cycle Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

1mA/200pA ( - L) 


• Single Power Supply: 5V±10%> 

• Auto refresh uses an internal counter. 

• Self refresh uses an internal timer. 

• All inputs and outputs : TTL compatible 

• 512 refresh cycle /8ms 

• Pin Compatible: 1M SRAM (JEDEC) 

• Logic Compatible: SRAM R/W Pin 

• 32 Pin Standard Plastic PKG 

525 mil SOP 


PIN CONNECTION 

(TOP VIEW) 

32 pV DD 


RFSH[ 1 
A16[ 2 
A14[ 3 
A12[ 4 
A7[ 5 
A6[ 6 
A5[ 7 
A4[ 8 
A3[ 9 
A2[ 10 
A1[ 11 
A0[ 12 
I/OIC 13 
I/02C 14 
I/03C 15 
GND[ 16 


31 ]A15 
30 ]CE2 
29 ]R/W 
28 ]A13 
27 ]A8 
26 ]A9 
25 ]A1 1 
24 IE)!: 
23 ]A10 
22 ]CTT 
21 ]l/08 
20 ] 1/07 
19 D 1/06 
18 3 1/05 
17 3 1/04 


PIN NAMES 


BLOCK DIAGRAM 


Vdd 

JL 


GND 


r*\ COLUMN 
A 16*9 8; ADDRESS 
W BUFFER (8) 


A8-0 [^) 


ROW 
ADDRESS 
BUFFER (9) II 


bbd 


REFRESH 
COUNTER! 9 ) 


A0-A16 

Address Inputs 

R/W 

Read /Write Control Input 

m 

Output Enable Input 

RFSlH 

Refresh Input 

CET, CE2 

Chip Enable Inputs 

l/OI - 1/08 

Data Inputs /Outputs 

Vdd 

Power 

GND 

Ground 


CFTo-H 

CE2 
RF3R> 

(5E o- 




COLUMN 

DECODER 


SENSE AMP. 
I/O GATE 


512 


256x8 


OP 


MEMORY 

ARRAY 

512x256x8 


3 ^ 
O. 00 
2 w 
— OC 
Ui 

<“• 
h- U. 
< 3 
Q 00 


m 




CLOCK 


1] 

L 

REFRESH 

— ► 

REFRESH 

GENERATOR 

r 



CONTROLLER 


TIMER 


1 r“H 


M 



3 ^ 
Q. 00 
H w 
3 

Ooc 

UI 

< u. 
H u. 
<=> 
D oo 


R/W o- 


O 

O 


3* 
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FUNCTION LOGIC 


CET 

CE2 

Uf 

fVW 

RFSH 

A0-A16 

1/01-8 

CONDITION 

mm 

H 

L 

H 

H 

■ 

OUT 

Read 


H 

* 

L 

H 

HI 

IN 

Write 

Hi 

H 

H 

H 

H 

KH 

HZ 

CE only Refresh 

H 

mi 

— 

mi 

m 

mi 

HZ 

Auto/Self Refresh 

* 




Hi 


HZ 

Auto/Self Refresh 

H 


— 

— 

H 

hh 

HZ 

Stand by 

* 




H 


HZ 

Stand by 


H — High Level Input (Vin = 6.5V — Vih min. ) 

L — Low Level Input (Vin = Vil max. ~ — 1.0V) 

* - Don’t care ( 6.5V - - 1.0V ) 

V* — At CEI falling edge ( CE2 = H ) or CE2 rising edge ( CEl = L ), all address inputs 
are “IN”, and at the other condition, the address input are 
HZ ••• High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

NOTE 

Vin 

Input Voltage 

-1. 0-7.0 

V 

1 

VouT 

Output Voltage 

i 

0 

1 

o 

V 

Vqd 

Power Supply Voltage 

-1. 0-7.0 

V 

T OPR 

Operating Temperature 

0-70 

# C 

I$TG 

Storage Temperature 

-55-150 

•c 

ISOLDER 

Soldering Temperature • Time 

260-10 

•C-sec 

Pd 

Power Dissipation 

600 

mW 

i0UT 

Short Circuit Output Current 

50 

mA 


D.C. RECOMMENDED OPERATING CONDITIONS ( Ta = 0 - 70 °C ) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V,h 

Input High Voltage 

2.4 

- 

6.5 

V 

Vil 

Input Low Voltage 

-1.0 

- 

0.8 

V 
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D.C. ELECTRICAL CHARACTERISTICS (V DD = 5V ± 10%, Ta = 0~70°C) 


SYMBOL 

PARAMETER 

PERIOD 

MIN. 

TYP. 



NOTES 

•ddo 

Operating Current 

(Average Power Supply Operating Current) 

CET, CE2, Address cycling: t R c = t R c min. 

130ns 

- 

50 



n 

160ns 

- 

40 


190ns 

- 

35 

50 

•ddsi 

Standby Current 

CET = V, H or CE2 = V )L 

RFFH = V, H 

TC518128AFW 

B 

- 



■ 

TC518128AFWL 

- 

- 

1 

*!oDS2 

Standby Current 

£FT = V DD - 0.2V or CE2 = 0.2V, 

RF5H = V DD - 0.2V 

TC518128AFW 

- 

- 

B 

mA 


TC518128AFWL 


100 



•ddfi 

Self Refresh Current 

CET = V,H or CE2 = V| L , 

RFSH = V| L 

TC518128AFW 

|B 

- 

2 

mA 


TC518128AFWL 

1 

B 

B 

%DF2 

Self Refresh Current 

CET = V DD - 0.2V or CE2 = 0.2V, 

RF5H = 0.2V 

TC518128AFW 

- 

- 

B 



TC518128AFWL 

- 

100 

200 

pA 

•kl) 

Input Leakage Current 

0V S V |j\| 5 V D d. All other Inputs not under test = 0V 

-10 

■ 




•od) 

Output Leakage Current 

Output Disable (CET = V lH or CE2 = V| L or = Vih or R/W = V| L ), 

0V S Vout^ Vdd 

-10 

■ 




V 0 H 

Output High Level 

Ioh = - 5mA 

D 

■ 

B 

fl 


VOL 

Output Low Level 

Iql = 4.2mA 

■ 

■ 

□ 

D 




Note*) In standby mode and self refresh with CE1 ^ Vdd — 0.2V, these specification limits 
are guaranteed under the condition of CE2 ^ Vdd - 0.2V, or CE2 ^ 0.2V. 


CAPACITANCE (V DD = 5V, f = 1MHz, Ta = 25 °C ) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

C,i 

Input Capacitance (A0~A16) 

- 

5 

pF 

C,2 

Input Capacitance (EFT, CE2, Of, R/W, ft'FSH ) 

- 

7 

PF 

Qo 

Input /Output Capacitance 

- 

7 

PF 


Note) This parameter is periodically sampled and is not 100% tested. 
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


(V DD = 5V ± 10%, Ta= 0~70°C)( NOTES: 5, 6, 7, 8) 


SYMBOL 

PARAMETER 

*RC 

Random Read, Write Cycle Time 

tRMW 

Read Modify Write Cycle Time 

t C E 

CE Pulse Width 

tp 

CE Precharge Time 

*CEA 

CE Access Time 

tOEA 

C5E Access Time 

tCLZ 

CE to Output in low-Z 

toiz 

(5£ to Output in Low-Z 

tWLZ 

Output Active from End of Write 

kHZ 

Chip Disable to Output in High-Z 

tOHZ 

(5¥ Disable to Output in High-Z 

twHZ 

Write Enable to Output in High-Z 

toDS 

Uf: Output Disable Set-Up Time 

tQDfl 

(51: Output Disable Hold Time 

tRC$ 

Read Command Set-Up Time 

tRCH 

Read Command Hold Time 

twp 

Write Pulse Width 

twCH 

Write Command Hold Time 

*CWL 

Write Command to CE Lead Time 

tosw 

Data Set-Up Time from R/W 

Use 

Data Set-Up Time from CE 

tDHW 

Data Hold Time from R/W 

UhC 

Data Hold Time from CE 

Use 

Address Set-Up Time 

Uhc 

Address Hold Time 

tRHC 

RFSH Command Hold Time 

tFC 

Auto Refresh Cycle Time 

tRFD 

RFSH Delay Time from CE 

*FAP 

RFSH Pulse Width (Auto Refresh) 

t FP 

RFSH Precharge Time 

tFAS 

RFSF? Pulse Width (Self Refresh) 

IpRS 

CE Delay Time from RTSH 
(Self Refresh) 

tREF 

Refresh Period (512 cycle, A0~A8) 

tT 

Transition Time (Rise and Fall) 
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TC51 81 28AFW/AFWL-1 0 
TC51 81 28AFW/AFWL-1 2 


NOTES : 

1) Stress greater than those listed under “ Absolute Maximum Ratings ” may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) Iddo depends on cycle rate. 

4) Iddo depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of lOOps with high CEl or low CE2 is required after power-up, before proper 
device operation is achieved. 

6) AC measurements asuume t'p = 5ns. 

7) Timing reference level 

Input Level : 

Input Reference Level : 

Output Reference Level: 


VlII = 2.6V 
VlL = 0.6V 
Vih = 2.4V 
Vil = 0.8V 
Voil = 2.2V 
Vql = 0.8V 


INPUT 


2.6V 

0.6V 


OUTPUT 


■2.4V 

■0.8V 


w 


0.8V 


INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 


8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) tcnz* toiiz* twiiz define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of R/W or UET rising edge and CE2 falling 
edge. Therefore the input data must be valid during set-up time ( tosw or tDSC) and hold time 
(tDHW or tDHC). 

11) All address inputs are latched at the falling edge of CEl and the rising edge of CE2. Therefore 
all address inputs must be valid during tASC and tAIIC* 

12) Two refresh operation - auto refresh and self refresh are defined by the KF5H pulse width under 
the condition of CEl = Vih or CE2 = Vil. 

Auto refresh : RFSH pulse width ^ tpAP ( max. ) 

Self refresh : RFSH pulse width ^ tpAS ( min. ) 

The timing parameter (t FRS ) must be kept for proper device operation in the following conditions. 

• after self refresh 

• in case of “ RFSH ” = “ L " after power-up 

13) The timings, t CE (min.) and t CE (max.), must be kept for proper device operation as follows. 
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TIMING WAVEFORMS 
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READ MODIFY WRITE CYCLE 

I tRMW J 



Note,: A9 ~ A16 = Don’t care Don’t care 

Note: The device can b e operated with cycling “ CE1 ” (or CE2) pin only, provided that 
“CE2”(or “CE1” ) is connected to Vjh (or Vil,) level. 


■6 
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131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 

The TC518128A-LV Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518128A-LV Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low 
power requirements, using a single 5V power supply. The TC518128A-LV Family offers 3V data 
retention capability for battery back-up applications. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518128A-LV Family has a static 
RAM- l ike read/write functionality, which allows easy interfacing to a microprocessor. The 
TC518128AFWL-LV Family is pin-compatable with the 1M bit static RAM. The TC518128AFWL-LV 
is offered in a standard 28 pin 0.525 inch width small out- line plastic flat package. 

FEATURES 

• Organization: 1M bit ( 131,072 word X 8bit ) 

• Fast Access Time and Low Power Dissipation • Single Power Supply: 5V±10% 

• Data Retention Supply Voltage: 3.0V — 5.5V 

• Auto refresh uses an internal counter. 

• Self refresh uses an internal timer. 

• All inputs and outputs : TTL compatible 

• 512 refresh cycle /8ms 

• Pin Compatible: 1M SRAM (JEDEC) 

• Logic Compatible: SRAM R/W Pin 

• 32 Pin Standard Plastic 525 mil SOP 



TC518128AFW Family j 

-80 

-10 

-12 

tcEA C£ Access Time 

80ns 

100ns 

120ns 

*oea< 5E Access Time 

35ns 

40ns 

50ns 

tRc Cycle Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

5.5V 

200pA 

3.0V 

lOOpA 


PIN CONNECTION - 

(TOP VIEW) 


BLOCK DIAGRAM 


rfSRC 

— 

1 

" 32 

A16C 

2 

31 

A14[ 

3 

30 

A12[ 

4 

29 

A7[ 

5 

28 

A6C 

6 

27 

A5C 

7 

26 

A4[ 

8 

25 

A3[ 

9 

24 

A2C 

10 

23 

Alt 

11 

22 

A0C 

12 

21 

I/O 1C 

13 

20 

I/02C 

14 

19 

I/03C 

15 

18 

GNDC 

16 

17 


]V()D 

]A15 

]CE2 

]R/W 

]A13 

]A8 

]A9 

]A1 1 

DOE 

]A10 

3m 
D 1/08 
31/07 


PIN NAMES 


A0-A16 

Address Inputs 

R/W 

Read /Write Control Input 

SE 

Output Enable Input 

rfSh 

Refresh Input 

m, CE2 

Chip Enable Inputs 

I/0 1 — 1/08 

Data Inputs / Outputs 

Vqd 

Power 

GND 

Ground 



o 

\ 
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FUNCTION LOGIC 


m 

CE2 

m 

R/W 

rFSH 

A0-A16 

1/01-8 

CONDITION 

mam 

H 

L 

H 

H 


OUT 

Read 

mm 

H 

* 

L 

H 

: 1 

IN 

Write 

mm 

H 

H 

H 

H 

V* 

HZ 

CE only Refresh 

H 

mi 

* 

* 

mi 

* 

HZ- 

Auto/Self Refresh 

* 


* 

* 


* 

HZ 

Auto/Self Refresh 

H 

■■ 

* 

* 

H 

* 

HZ 


* 

WBM 

* 

* 

H 

* 

HZ 



H - High Level Input ( V ffl = 6.5 V ~ Vih min. ) 

L ••• Low Level Input ( Vin = Vil max. 1.0V) 

* - Don’t care ( 6.5V - -1.0V ) 

V* ••• At Cfi! falling edge ( CE2 = H ) or CE2 rising edge ( CEl = L ), all address inputs 
are “ IN ”, and at the other condition, the address input are “ * ”. 

HZ — High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

NOTE 

V, N 

Input Voltage 

0 

1 

o 

I 

V 

1 

V 0 UT 

Output Voltage 

i 

o 

^4 

o 

V 

V D D 

Power Supply Voltage 

- 1. 0-7.0 

V 

Topr 

Operating Temperature 

0-70 

•c 

t stg 

Storage Temperature 

-55-150 

•c 

Tsolder 

Soldering Temperature • Time 

260-10 

•C-sec 

Pq 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 


D.C RECOMMENDED OPERATING CONDITIONS (Ta = 0— 70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

v DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

Vih 

Input High Voltage 

2.4 

- 

6.5 

V 

V,L 

Input Low Voltage 

-1.0 

- 

0.8 

V 
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TC51 81 28AFWL-80LV, TC51 81 28AFWL-1 OLV 

TC51 81 28AFWL— 1 2LV 


D.C. ELECTRICAL CHARACTERISTICS (V DD = 5V ± 10%, Ta = 0~70°C) 


SYMBOL 

PARAMETER 

PERIOD 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

boo 

Operating Current 

(Average Power Supply Operating Current) 

CEl, C E2, Address cycling: t R c « t R c min. 

130ns 

- 

50 

70 

mA 

3,4 

160ns 

- 

40 

60 

190ns 

- 

35 

50 

*DDS1 

Standby Current, CEi = V| H or CE2 * Vu. 

EF5H = V,H 

- 

- 

1 

mA 


*bos2 

Standby Current, CET = V DD - 0.2V or CE2 = 0.2V 

Rm = V DD - 0.2V 

- 

100 

200 

pA 


•ODFI 

Self Refresh Current, CE1 =V|h or CE2 = Vil 

KF5K ss V|i_ 

- 

- 

1 

mA 


*bDF2 

Self Refresh Current, £FT = V DD - 0.2V or CE2 = 0.2V 

KRR = 0.2V 

- 

100 

200 

pA 


'KL) 

Input Leakage Current 

0V £ Vim 5 Vqd, All other Inputs not under test = 0V 

-10 

- 

10 

pA 


•'O(L) 

Output Leakage Current 

Output Disable (£E1 = V| H or CE2 = V| L or tJE = Vih or R/W = V| L ), 
0V £ V 0U T^ V DD 

- 10 

- 

10 

pA 


< 

0 

1 

Output High Level 
(Iqh = -5mA) 

2.4 

- 

- 

V 


VOL 

Output Low Level 
(Iql = 4.2mA) 

- 

- 

0.4 

V 



Note*) In standby mode and self refresh with CEl ^ Vdd — 0.2V, these specification limits 
are guaranteed under the condition of CE2 ^ Vdd — 0.2V, or CE2 2a 0.2V. 


CAPACITANCE (V DD = 5V, f = 1MHz, Ta = 25 °C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Cm 

Input Capacitance (A0-A16) 

- 

5 

pF 

C,2 

Input Capacitance ( CEi, CE2, OT, R/W, RfSH ) 

- 

7 

PF 

Qo 

Input /Output Capacitance 

- 

7 

PF 


Note) This parameter is periodically sampled and is not 100% tested. 
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TG51 81 28AFWL-80LV, TC518128AFWL-10LV 
TC51 81 28AFWL-1 2LV 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


( V DD ■ 5V ± 10%, Ta = 0~70 °C ) ( NOTES: 5, 6, 7, 8 ) 


Random Read, Write Cycle Time 


Read Modify Write Cycle Time 


CE Pulse Width 


CE Precharge Time 


CE Access Time 


Access Time 


CE to Output in low-Z 


UE to Output in Low-Z 


Output Active from End of Write 


Chip Disable to Output in High-Z 


OE Disable to Output in High-Z 


Write Enable to Output in High-Z 


Of Output Disable Set-Up Time 


<51: Output Disable Hold Time 


Read Command Set-Up Time 


Read Command Hold Time 


Write Pulse Width 


Write Command Hold Time 


Write Command to CE Lead Time 


Data Set-Up Time from RA/V 


Data Set-Up Time from CE 


Data Hold Time from RA/V 


Data Hold Time from CE 


Address Set-Up Time 


Address Hold Time 


RFSR Command Hold Time 


Auto Refresh Cycle Time 


RF5H Delay Time from CE 


RfSH Pulse Width (Auto Refresh) 


ftFSH Precharge Time 


RFSH Pulse Width (Self Refresh) 


CE Delay Time from 
(Self Refresh) 


Refresh Period (512 cycle, A0~A8) 


Transition Time (Rise and Fall) 
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TC51 81 28AFWL-80LV, TC51 81 28AFWL-1 OLV 

TC51 81 28AFWL— 1 2LV 


NOTES: 

1) Stress greater than those listed under “ Absolute Maximum Ratings ” may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) IddO depends on cycle rate. 

4) Iddo depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of lOOps with high CEl or low CE2 is required after power-up, before proper 
device operation is achieved. 

6) AC measurements assume t T = 5ns. 

7) Timing reference level 

Input Level : Vih = 2.6V 

VlL = 0.6V 

Input Reference Level : Vih — 2.4V 
Vil = 0.8V 

Output Reference Level: Voh= 2.2V 
Vql = 0.8V 


2.6V ■— \ 

INPUT ^ )j 

fTM 

rQ-SY 




OUTPUT 


-2.2V 

-0.8V 





INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 


8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) tcHZ. toHZ. twHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of R/W or CEl rising edge and CE2 falling 
edge. Therefore the input data must be valid during set-up time ( tDSW or tosc) and hold time 
(toHW or tDHC )• 

11) All address inputs are latched at the falling edge of CEl and the rising edge of CE2. Therefore 
all address inputs must be valid during tASC and tAHC* 

12) Two refresh operation - auto refresh and self refresh are defined by the EF5H pulse width under 
the condition of CEl = Vih or CE2 = Vil. 

Auto refresh : RESfl pulse width ^ tpAP ( max. ) 

Self refresh : RFSH pulse width ^ tFAS ( min. ) 

The timing parameter (t FRS ) must be kept for proper device operation in the following conditions. 

• after self refresh 

• in case of “ KF5H " = “ L ” after power-up 

13) The timings, t CE (min.) and T CE (max.), must be kept for proper device operation as follows. 
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(Note) 0 OE , RAV , A0~A16 = Don’t care 

° iDDFl is applied in kFSti=Vi L max.,^El=Vi H min.,CE2=Vi L max. 

° At any state but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle/8ms 
is required. 
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TIMING WAVEFORMS 









TC51 81 28AFWL— 80LV, TC518128AFWL-T0LV 
TC51 81 28AFWL— 1 2L.V 







TC51 81 28AFWL-80LV, TC51 81 28AFWL-1 OLV 

TC51 81 28AFWL— 1 2LV 


BEAD MODIFY WRITE CYCLE 







TC51 81 28AFWL-80LV, TC51 81 28AFWL-1 OLV 
TC51 81 28AFWL— 1 2LV 










TC51 81 28AFWL-80LV, TC518128AFWL-10LV 

TC51 81 28AFWL— 1 2LV 
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Battery Back Up applicable example 



*1 : Ceramic condenser 
*2 : Tantalum condenser 

(The large Bypass condenser is preferable, as the noise is absorbed when the power 
supply is switched.) 


This circuit does not have memory protection. Therefore, rapid turn off of the power supply must be 
avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply. 
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131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 

The TC518129A Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518129A Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity , hig h speed accesses, and low 
power requirements, using a single 5V power supply. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518129A Family has a static RAM- 
like write functionality, which allows easy interfacing to a microprocessor. The TC518129A 
Family is pin-compatable with the 1M bit static RAM. The TC518129AP is offered in a 
standard 28 pin 0.6 inch and 0.3 inch width plastic DIP. The TC518129AF is offered in a 
standard 28 pin 0.450 inch width small out- line plastic flat package. 


FEATURES 


• Organization: 1M bit ( 131,072 word X 8bit) • Single Power Supply: 5V±10% 

• Fast Access Time and Low Power Dissipation • Auto refresh uses an internal counter. 

• Self refresh uses an internal timer. 

• All inputs and outputs : TTL compatible 

• CS standby cycle is available 

• 512 refresh cycle /8ms 

• Pin Compatible: 1M SRAM (JEDEC) 

• Logic Compatible: SRAM R/W Pin 

• 32 Pin Standard Plastic PKG 
AP/APL 600 mil DIP 
ASP/ASPL 300 mil DIP 
AF/AFL 450 mil SOP 



TC518129AP Family j 

-80 

-To 

- 12 

tcEA CE Access Time 

80ns 

100ns 

120ns 

toEA^ Access Time 

35ns 

40ns 

50ns 

*RC Cyde Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

1mA/200pA ( - L) 


PIN CONNECTION 

(TOP VIEW) 


BLOCK DIAGRAM 



o 

\ 
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FUNCTION LOGIC 


u 

CS 

<5Z 

R/W 

RF5H 

A0-A16 

1/01-8 

CONDITION 

H| 

H 

L 

H 

H 

V* 

OUT 

Read 


H 

* 

L 

H 

V* 

IN 

Write 

HU 

H 

H 

H 

H 

V* 

HZ 

£Eonly Refresh 

L 

n 

|| 

— 


* 

HZ 

CS standby 

H 





* 

HZ 

Auto/Self Refresh 

H 

* 

* 

* 

H 

* 

HZ 

Stand by 


H - High Level Input ( Vin = 6.5V ~ Vih min. ) 

L ••• Low Level Input (Vin = Vil max. ~ — 1.0V) 

* ... Don’t care ( 6.5V - - 1.0V ) 

V* — At CE falling edge, all address inputs are 44 IN ”, and at the other condition, the 
address input are 44 * 

HZ — High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

NOTE 

Vin 

Input Voltage 

-1. 0-7.0 

V 

1 

VOUT 

Output Voltage 

-1. 0-7.0 

V 

Vdd 

Power Supply Voltage 

-1. 0-7.0 

V 

Topr 

Operating Temperature 

0-70 

•c 

Tstg 

Storage Temperature 

-55-150 


Tsolder 

Soldering Temperature • Time 

260-10 

•C-sec 

Pd 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0-70 °C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

V 0 D 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

Vih 

Input High Voltage 

2.4 

- 

6.5 

V 

V.l 

Input Low Voltage 

-1.0 

- 

0.8 

V 
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TC51 81 29AP/ASP/AF/APL/ASPL/AFL-1 2 


D.C. ELECTRICAL CHARACTERISTICS (V DD = 5V ± 10%, Ta = 0~70°C) 


SYMBOL 

PARAMETER 

PERIOD 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

boo 

Operating Current 

(Average Power Supply Operating Current) 

Address cycling: t R c = t R c min. 

130ns 

- 

50 

70 

mA 

n 

160ns 

- 

40 

60 

190ns 

- 

35 

50 

•ddsi 

Standby Current 
= V,„ 

rF5h = v,H 

TC5 1 8 1 29AP/ASP/AF 

B 

}U 

2 

mA 


TC5 1 8 1 29APL/ASPL/AFL 

- 

- 

1 

•oDS2 

Standby Current 
<% u V 00 - 0.2V 

RFSTT = Vq D - 0.2V 

TC5 1 8 1 29 AP/ASP/AF 

- 

- 

B 

mA 


TC518129APL/ASPL/AFL 

- 

100 

200 

PA 

•ddfi 

Self Refresh Current 

CE=V|„ 
rf5T? = V, L 

TC5 1 8 1 29AP/ASP/AF 

- 

- 

2 

mA 

■ 

TC5 1 8 1 29APL/ASPL/AFL 

- 

- 

B 

•dDF2 

Self Refresh Current 

CE = V 00 - 0.2V 
rF5R = 0.2 V 

TC5 181 29 AP/ASP/AF 

- 

- 

B 

mA 


TC5 1 8 1 29APL/ASPL/AFL 

- 

100 

200 

pA 

*I(L) 

Input Leakage Current 

OV £ Vin £ Vqo. All other Inputs not under test = OV 

-10 

■ 

10 

pA 

■ 

*0 (L) 

Output Leakage Current 

Output Disable (Z£ ■ V|« or £51: =s V IH or R/W » V| L ), 

OV £ Vquj£ Vod 

I 

-10 

■ 

10 

pA 


VOH 

Output High Level 

Ioh = “ 5mA 

D 

■ 

n 

D 


VOL 

Output Low Level 
lot = 4.2mA 

■ 

■ 

D 

D 

■ 


CAPACITANCE (V DD = 5V, f = 1MHz, Ta = 25 °C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

C,i 

Input Capacitance (A0 *** A16) 

- 

5 

pF 

C.2 

Input Capacitance (£fT, CS, 0F, R/W, RFStf) 

- 

7 

PF 

C.o 

Input /Output Capacitance 

- 

7 

PF 


Note) This parameter is periodically sampled and is not 100% tested. 
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


( V DD = 5V±10% # Ta s= 0-70 °C)( NOTES: 5, 6, 7, 8) 


-10 -12 

UNITS NOTES 


PARAMETER 


Random Read, Write Cycle Time 


Read Modify Write Cycle Time 


CE Pulse Width 


CE Precharge Time 


CE Access Time 


Of Access Time 


CE to Output in Low-Z 


Of to Output in Low-Z 




Chip Disable to Output in High-Z 


Of Disable to Output in High-Z 


Write Enable to Output in High-Z 


Of Output Disable Set-Up Time 


Of Output Disable Hold Time 


Read Command Set-Up Time 


Read Command Hold Time 


Chip Select Set-Up Time 


Chip Select Hold Time 


Write Pulse Width 


Write Command Hold Time 


Write Command to CE Lead Time 


Data Set-Up Time from R/W 


Data Set-Up Time from CE 


Data Hold Time from R/W 


Data Hold Time from CE 


Address Set-Up Time 


Address Hold Time 


RFSH Command Hold Time 


Auto Refresh Cycle Time 


RFfH Delay Time from CE 


RF5R Pulse Width (Auto Refresh) 


RFSH Precharge Time 


RFSR Pulse Width (Self Refresh) 


CE Delay Time from ftfSH 
(Self Refresh) 


Refresh Period (512 cycle, A0-A8) 


Transition Time (Rise and Fall) 


MAX. MIN. I MAX. 











25 

ol 

30 

0 

35 

25 

■a 

30 

0 

35 

25 

0 

30 

■D 

35 
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TC51 81 29AP/ASP/AF/APL/ASPL/AFL-1 2 


NOTES: 

1) Stress greater than those listed under 41 Absolute Maximum Ratings ” may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) Iddo depends on cycle rate. 

4) Iddo depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of lOOps with high CE is required after power-up, before proper device operation 
is achieved. 

6) AC measurements assume t T = 5ns. 

7) Timing reference level 


Input Level : Vjh = 2.6V : cv 

Vn=0.6V INPUT 06v— / 


-2.4V 1 

-O.BV _ 

Input Reference Level : Vm = 2.4V 


Vil = 0.8V 0UTPUT 

— V=T27 

. /-0.8V 

Output Reference Level: V 0 h=2.2V INPUT REFEREN 

Vql = 0.8V LEVEL 

ICE OUTPUT REFERENCE 

LEVEL 


8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) tcHZ» toHZ» twHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of R/W or CE rising edge. Therefore the 
input data must be valid during set-up time ( tosw or tosc) and hold time (toHW or tDHC )• 

11) All address inputs are latched at the falling edge of CE. Therefore all address inputs must be 
valid during tASC and tAHC* 

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CE = Vjh. 

Auto refresh : RFSH pulse width ^ tFAP ( max. ) 

Self refresh : EF5H pulse width ^ tFAS ( min. ) 

The timing parameter (t FRS ) must be kept for proper device operation in the following conditions. 

• after self refresh 

• in case of “ RF3H ” = ** L ” after power-up 
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TIMING WAVEFORMS 
READ CYCLE 
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TC51 81 29AP/ASP/AF/APL/ASPL/AFL-80 
TC51 81 29AP/ASP/AF/APL/ASPL/AFL-1 0 
TC51 81 29AP/ASP/AF/APL/ASPL/AFL-1 2 


READ MODIFY WRITE CYCLE 


*RMW 


I 
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OUTLINE DRAWINGS 
( DIP32— P—600 ) 

UNIT: mm 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 


These outline drawings apply to: 

TC518129AP-80, TC518129APL-80 
TC518129AP-10, TC518129APL-10 
TC518129AP-12, TC518129APL-12 
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OUTLINE DRAWINGS 
( DIP32— P—300 ) 

UNIT: mm 


II 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 

These outline drawings apply to: 

TC518129ASP-80, TC518129ASPL-80 
TC518129ASP-10, TC518129ASPL-10 
TC518129 ASP-12, TC518129ASPL-12 
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OUTLINE DRAWINGS 

( SOP32— P—450 ) 



0.8 ±0.2 


Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 

These outline drawings apply to: 

TC518129AF-80, TC518129AFL-80 
TC518129AF-10, TC518129AFL-10 
TG518129AF-12, TC518129AFL-12 
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131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 

The TC518129A-LV Family is a 1M bit high-speed CMOS Pseudo- Static RAM organized as 131,072 
words by 8 bits. The TC518129A-LV Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low 
power requirements, using a single 5V power supply. The TC51 8129A -LV Family offers 3V data 
retention capability for battery back-up applications. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518129A-LV Family has a static 
RAM-like read/write functionality, which allows easy interfacing to a microprocessor. The 
TC518129A-LV Family is pi n-compa table with the 1M bit static RAM. The TC518129APL-LV is 
offered in a standard 28 pin 0.6 inch and 0.3 inch width plastic DIP. The TC518129AFL-LV 
is offered in a standard 28 pin 0.450 inch width small out- line plastic flat package. 


FEATURES 

• Organization: 1M bit ( 131,072 word X 8bit) 

• Fast Access Time and Low Power Dissipation 

I*" I TC518129APL Family 



-80 

-10 

-12 

tcEA CE Access Time 

80ns 

100ns 

120ns 

toEA^E Access Time 

35n$ 

40ns 

50ns 

tRC Cycle Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 5.5V 

200pA 

3.0V 

lOOpA 


PIN CONNECTION 

(TOP VIEW) 


: 8bit) • Single Power Supply: 5V±10% 

jipation • Data Retention Supply Voltage: 3.0V — 5.5V 

Family • Auto refresh is capable by internal counter. 

7^ • Self refresh is capable by internal timer. 

• Auto refresh uses an internal counter. 

£ H22L • Self refresh uses an internal timer. 

- 522L # 512 refresh cycle /8ms 

!£ • Logic Compatible: SRAM R/W Pin 

v 275mW • 32 Pin Standard Plastic PKG 

\ APL 600 mil DIP 

\ AFL 450 mil SOP 

BLOCK DIAGRAM 



V 

1 

^32 

JVqd 

A16[ 

2 

31 

]A15 

A14[ 

3 

30 

]cs 

A12[ 

4 

29 

]R/W 

A7[ 

5 

28 

Dai 3 

A6[ 

6 

27 

]A8 

A5[ 

7 

26 

]A9 

A4[ 

8 

25 

3A11 

A3[ 

9 

24 

]5e 

A2C 

10 

23 

]A10 

Alt 

11 

22 

]Cf 

A0C 

12 

21 

D 1/08 

I/O 1C 

13 

20 

] 1/07 

I/02C 

14 

19 

31/06 

I/03C 

15 

18 

31/05 

GND[ 

16 

17 

3 1/04 


V 0D GND 


r-\ COLUMN 
A 16*9 81 ADDRESS 


BUFFER (8) 


r-A ROW 

A8-0 M ADDRESS 


BUFFER (9) 


REFRESH 

COUNTERS) 


COLUMN 

DECODER 


SENSE AMP. 
I/O GATE 


MEMORY 

ARRAY 

512x256x8 


PIN NAMES 

A0-A16 / 

R/W F 

5E ( 

RfSh f 

CE ~C 

cs c 

I/Q1-I/08 Z 

Vpp P 

GND C 


Address Inputs 

Read /Write Control Input 

Output Enable Input 

Refresh Input 

Chip Enable Input 

Chip select Input 

Data Inputs /Outputs 

Power 

Ground 


CE o-*. CLOCK J||L 

REFRESH 

— ► REFRESH 

cs ^ GENERATOR 

CONTROLLER 

TIMER 
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TC51 81 29APL/AFL-80LV 
TC51 81 29APL/AFL-1 OLV 
TC51 81 29APL/AFL-1 2LV 


FUNCTION LOGIC 


CE 

CS 

US 

R/W 

rFSR 

A0-A16 

1/01-8 

CONDITION 

mm 

H 

L 

H 

H 

V* 

OUT 

Read 

mm 

H 

A 

L 

H 

V* 

IN 

Write 

■■ 

H 

H 

H 

H 

V* 

HZ 

HE only Refresh 


mm 

* 

A 

A 

A 

HZ 

CS standby 

H 


A 

A 

L 

A 

HZ 

Auto/Self Refresh 

H 

* 

A 

A 

H 

A 

HZ 

Stand by 


H — High Level Input (Vin = 6.5V — Vih min. ) 

L ••• Low Level Input (Vin = Vil max. ~ — 1.0V) 

* ... Don’t care ( 6.5V - - 1.0V ) 

V* ••• At CE falling edge, all address inputs are “ IN ”, and at the other condition, the 
address input are “ * 

HZ High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

NOTE 

Vin 

Input Voltage 

-1. 0-7.0 

V 

1 

VoUT 

Output Voltage 

0 

1 

o 

V 

V D d 

Power Supply Voltage 

-1. 0-7.0 

V 

Topr 

Operating Temperature 

0-70 

# C 

Tstg 

Storage Temperature 

-55-150 

•c 

Tsolder 

Soldering Temperature • Time 

260*10 

°C • sec 

Pd 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0-70 °C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

Vih 

Input High Voltage 

2.4 

- 

6.5 

V 

Vil 

Input Low Voltage 

-1.0 

- 

0.8 

V 
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TC51 81 29APL/AFL-80LV 
TC51 81 29APL/AFL-1 OLV 
TC51 81 29APL/AFL-1 2LV 


D.C. ELECTRICAL CHARACTERISTICS (V DD = 5V ± 1 0%, Ta = 0~70°C) 


SYMBOL 

PARAMETER 

PERIOD 

MIN. 

TYP. 

MAX. 

UNITS 

NOTE 

boo 

Operating Current 

(Average Power Supply Operating Current) 

(!E, Address cycling: t R c = t R c min. 

130ns 

_ 

m 

m 

mA 

3,4 

160ns 

- 

40 

60 

190ns 

- 

35 

50 

bosi 

Standby Current 

CE = V|h, RFSH = Vih 

■ 

■ 

a 

mA 


>DDS2 

Standby Current 

CE = V DD - 0.2V, RF5H = V DD - 0.2V 

■ 

100 

200 

pA 


B 

Self Refresh Current 

CE =V 1H , RF?H = V| L 

■ 

■ 

D 

mA 


IDDF2 

Self Refresh Current 

CE = V 0D - 0.2V, RF5H = 0.2V 

■ 

100 

200 

pA 


b 

Input Leakage Current 

0V £ V| N £ V DD , All other Inputs not under test = 0V 

-10 

■ 

10 

pA 


'oo) 

Output Leakage Current 

Output Disable^ = Vih or (51 = Vih or R/W = V tL ), 

0V £ V 0 UT^ V D0 

-10 

■ 

10 

pA 


V OH 

Output High Level 

Ioh = - 5mA 

D 

a 

■ 

B 


VOL 

Output Low Level 
l 0L = 4.2mA 

■ 

■ 

D 

V 



CAPACITANCE (V DD = 5V, f = 1MHz, Ta = 25 °C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Cn 

Input Capacitance (A0-A16) 

- 

5 

PF 

C.2 

Input Capacitance ((H, CS, OT, R/W, RF$H ) 

- 

7 

PF 

Qo 

Input /Output Capacitance 

- 

7 

PF 


Note) This parameter is periodically sampled and is not 100% tested. 
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TC51 81 29APL/AFL-80LV 
TC51 81 29APL/AFL-1 OLV 
TC51 81 29APL/AFL-1 2LV 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


(V DD = 5V±10%, Ta = 0~70°C)( NOTES: 5, 6, 7, 8) 


SYMBOL 

PARAMETER 

*RC 

Random Read, Write Cycle Time 

tRMW 

Read Modify Write Cycle Time 

t C E 

CE Pulse Width 

tp 

^E Precharge Time 

*CEA 

CE Access Time 

*OEA 

£51: Access Time 

t CLZ 

U to Output in Low-Z 

k>lZ 

OE to Output in Low-Z 

tWLZ 

Output Active from End of Write 

*CHZ 

Chip Disable to Output in High-Z 

^OHZ 

(5e Disable to Output in High-Z 

twHZ 

Write Enable to Output in High-Z 

tODS 

OE Output Disable Set-Up Time 

tODH 

OE Output Disable Hold Time 

UCS 

Read Command Set-Up Time 

*RCH 

Read Command Hold Time 

kss 

Chip Select Set-Up Time 

kSH 

Chip Select Hold Time 

t W p 

Write Pulse Width 

twCH 

Write Command Hold Time 

kWL 

Write Command to <£TE Lead Time 

tosw 

Data Set-Up Time from R/W 

to$C 

Data Set-Up Time from 

tDHW 

Data Hold Time from R/W 

UHC 

Data Hold Time from <!E 

Use 

Address Set-Up Time 

Uhc 

Address Hold Time 

*RHC 

RFSH Command Hold Time 

tFC 

Auto Refresh Cycle Time 

Ufd 

RFSH Delay Time from 

tFAP 

RFSH Pulse Width (Auto Refresh) 

*FP 

RFSH Precharge Time 

^FAS 

RFSH Pulse Width (Self Refresh) 

tpRS 

£E Delay Time from RFSH 
(Self Refresh) 

Iref 

Refresh Period (512 cycle, A0-A8) 

tT 

Transition Time (Rise and Fall) 
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TC51 81 29APL/AFL-80LV 
TC51 81 29APL/AFL-1 OLV 
TC51 81 29APL/AFL-1 2LV 


NOTES : 


1 ) 

2) 

3) 

4) 

5) 

6 ) 
7) 


8) 

9) 

10 ) 

11 ) 

12) 


Stress greater than those listed under “ Absolute Maximum Ratings ” may cause permanent 
damage to the device. 

All voltage are referenced to GND. 

IDDO depends on cycle rate. 

IDDO depends on output loading. Specified values are obtained with the output open. 

An initial pause of lOOps with high CE is required after power-up, before proper device operation 
is achieved. 

AC measurements assume tr = 5ns. 

Timing reference level 

Input Level : Vih = 2.6V 

VlL = 0.6V 

Input Reference Xevel : Vjh = 2.4V 
Vil = 0.8V 

Output Reference Level: Von= 2.2V 
Vql = 0.8V 


2.6V— % 
INPUT / 

0.6V — " 

=ttc 

rQ.aV 



OUTPUT 

=> 



[AM 


INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 


Measured with a load equivalent to 2 TTL loads and lOOpF. 

tcHZ> toHZ. twHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

In write cycles, the input data is latched at the earlier of R/W or CU rising edge. Therefore the 
input data must be valid during set-up time ( tDSW or tosc) and hold time (tDHW or tone )• 

Ail address inputs are latched at the falling edge of CE. Therefore all address inputs must be 
valid during tASC and tAHC* 

Two refresh operation - auto refresh and self refresh are defined by the EF5H pulse width under 
the condition of CE = Vih. 

Auto refresh : EF5H pulse width ^ tFAP ( max. ) 

Self refresh : HFSH pulse width ^ tpAS(niin. ) 

The timing parameter (t FRS ) must be kept for proper device operation in the following conditions. 

• after self refresh 

• in case of 44 RFSft " = “ L ” after power-up 
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DATA RETENTION CHARACTERISTICS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

v dh 

Data Retention Supply Voltage 

3.0 

- 

5.5 

V 

IdDF2 

Self Refresh Current 

V D n s 3.0V 

- 

40 

100 

pA 

Vdh s 5.5V 

- 

100 

200 

pA 

tR 

Recovery Time 

5 

- 

- 

mS 


♦The falling slope of Vdd must be more than 50ms in order to operate the device safely. (20ms/V) 


Vdd 


Vdd 

4.5V 

V 0H 




RFSH 


GND 


Vih 


GND 


tea 


_ V IH - - 
CE 


Iri 


I7-. 


DATA RETENTION MODE 


0ns min. 


tR 


£ 0.2 V 


^ V dd - 0.2V 


ri 


VlL 

GND 


Jebs- 


t 


(Note) 0 CS, 0E , R/W , A0~A16 = Don’t care 

° IDDFI is applied in RFSEC = Vil max.,CE=Vm m in. 

° At any state but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle/8ms 
is required. 
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TC51 81 29APL/AFL-80LV 
TC51 81 29APL/AFL-1 OLV 
TC51 81 29APL/AFL-1 2LV 


TIMING WAVEFORMS 











TG51 81 29APL/AFL-80LV 
TC51 81 29APL/AFL-1 OLV 
TC51 81 29APL/AFL-1 2LV 





TC51 81 29APL/AFL-80LV 
TC51 81 29APL/AFL-1 OLV 
TC51 81 29APL/AFL-1 2LV 









TC51 81 29APL/AFL-80LV 
TC51 81 29APL/AFL-1 OLV 
TC51 81 29APL/AFL-1 2LV 


RFgH auto refresh 



1/01-1/08 V ° H 

V 0L — 

NOTE : C$. (5E, R/W, AO - A16 « Don’t care 
SELF REFRESH 


__ V,h - ; 

CE V IL _ / 

t 

4 *RFD 


t 4 to „ 


r 

k 

- K 


1/01-1/08 V ° H 

Vql — 

NOTE : CS, 51, R/W, A0-A16 = Don’t care 


CS STANDBY MODE 



1/01 -1/08 V ° H 

Vol - 

NOTE : ?5F, R/W, A0-A16 = Don't care 


A 


OPEN 



— OPEN 


t RC 






TC51 81 29APL/AFL-80LV 
TC51 81 29APL/AFL-1 OLV 
TC51 81 29APL/AFL-1 2LV 


1 DDF2 v dp Characteristics 



l DDF2 Temp. Characteristics 
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TC51 81 29APL/AFL-80LV 
TC51 81 29APL/AFL-1 OLV 
TC51 81 29APL/AFL-1 2LV 


Battery Back Up applicable example 



*1 : Ceramic condenser 
*2 : Tantalum condenser 

(The large Bypass condenser is preferable, as the noise is absorbed when the power 
supply is switched.) 


This circuit does not have memory protection. Therefore, rapid turn-off of the power supply must 
be avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply. 


A-86 





TC51 81 29APL/AFL-80LV 
TC51 81 29APL/AFL-1 OLV 
TC51 81 29APL/AFL-1 2LV 


OUTLINE DRAWINGS 
(DIP32 -P-600) 

UNIT : mm 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0 . 15 mm. 


These outline drawings apply to: 

TC518129APL — 80LV 
TC518129APL — 10LV 
TC518129APL — 12LV, 
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TC51 81 29APL/AFL-80LV 
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OUTLINE DRAWINGS 

( SOP32— P—450 ) 


UNIT : mm 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 


These outline drawings apply to: 

TC518129AF-80, TC518129AFL-80 
TC518129AF-10, TC518129AFL-10 
TC518129AF-12, TC518129AFL-12 
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131,072 WORDS X 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 

The TC518129A Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518129A Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity , hig h speed accesses, and low 
power requirements, using a single 5V power supply. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518129A Family has a static RAM- 
like read/write functionality, which allows easy interfacing to a microprocessor. The 
TC518129A Family is pi n-compa table with the 1M bit static RAM. The TC518129AFWL is offered 
in a standard 28 pin 0.525 inch width small out- line plastic flat package. 


FEATURES 


• Organization: 1M bit ( 131,072 word X 8bit) 

• Fast Access Time and Low Power Dissipation 



TC518129AFW Family | 

-80 

-10 

-12 

tcEA CE Access Time 

80ns 

100ns 

120ns 

toEA^ Access Time 

35ns 

40ns 

50ns 

t R c Cycle Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

1mA/200pA(- L) j 


• Single Power Supply: 5V±10% 

• Auto refresh uses an internal counter. 

• Self refresh uses an internal timer. 

• All inputs and outputs : TTL compatible 

• CS standby cycle is capable 

• 512 refresh cycle /8ms 

• Logic Compatible: SRAM R/W Pin 

• 32 Pin Standard Plastic PKG 

525 mil SOP 


PIN CONNECTION 


(TOP VIEW) 


rf5h[ 

A16C 

A14[ 

A12[ 

A7[ 

A6C 

A5[ 

A4[ 

A3C 

A2C 

Alt 

AOC 

l/01[ 

I/02C 

l/03[ 


GNDG16 


32 ]Vqq 
31 ]A15 
30 3CS 
29 ]R/W 
28 ]A13 
27 ]A8 
26 ]A9 
25 ]A1 1 
24 

23 ]A10 
22 ]ZZ 
21 31/08 
20 31/07 
19 31/06 
18 31/05 
17 31/04 


PIN NAMES 


BLOCK DIAGRAM 


A 16-9 m ADD_RESS 


Vqd 

_L 


GND 


r\\ COLUMN 
ADDRESS 
BUFFER (8) 


A ROW 
A8-0 ADDRESS 


W\ BUFFER (9) II 


REFRESH 

COUNTER(9) 


A0-A16 

Address Inputs 

fVW 

Read /Write Control Input 

m 

Output Enable Input 

rf5h 

Refresh Input 

U 

Chip Enable Input 

CS 

Chip select Input 

I/0 1 — 1/08 

Data Inputs /Outputs 

Vdo 

Power 

GND 

Ground 


U 

CS 


CLOCK 

GENERATOR 


IF3Fb- 

o- 


la 


m 


512 


COLUMN 

DECODER 


SENSE AMP. 
I/O GATE 


256x8 


A < . k 

>Htv 




MEMORY 

ARRAY 

512x256x8 


m 


— OC 

Ul 

<“- 
y- u. 
< 3 
Q co 




REFRESH 

CONTROLLER 


REFRESH 

TIMER 


CL 00 


3 

O cc 


<u. 


O 

O CO 


R/W o- 


o 

o 

















TC51 81 29AFW/AFWL-80 
TC51 81 29AFW/AFWL-1 0 
TC51 81 29AFW/AFWL-1 2 


FUNCTION LOGIC 



CS 

5E 

R/W 

rRh 

A0-A16 

1/01-8 

CONDITION 

mm 

H 

L 

H 

H 

mm 

HRRSj 

Read 

mm 

H 

* 

L 

H 

u 


Write 

II 

H 

H 

H 

H 


mM 

ZE only Refresh 

L 

|| 

* 

■ ■ 

an 

* 

HZ 

CS standby 

H 


* . 

m ■ 


* 

HZ 

Auto/Self Refresh 

H 

* 

* 

* 

H 

* 

HZ 

Stand by 


H ••• High Level Input ( Vin = 6.5V ~ Vih min. ) 

L ••• Low Level Input (Vin = Vil max. — — 1.0V) 

* ... Don’t care ( 6.5V ~ - 1.0V ) 

V* ••• At £E falling edge, all address inputs are “ IN ”, and at the other condition, the 
address input are 41 * ”. 

HZ ••• High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

NOTE 

Vin 

Input Voltage 

-1. 0-7.0 

V 

1 

VoUT 

Output Voltage 

- 1. 0-7.0 

V 

v D d 

Power Supply Voltage 

f 

0 

1 

b 

V 

Topr 

Operating Temperature 

0-70 

•c 

Tstg 

Storage Temperature 

-55-150 

•c 

^solder 

Soldering Temperature • Time 

260-10 

•C-sec 

Pd 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 


P.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

V D d 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

Vih 

Input High Voltage 

2.4 

- 

6.5 

V 

Vil 

Input Low Voltage 

-1.0 

- 

0.8 

V 
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TC51 81 29AFW/AFWL-1 0 
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D.C. ELECTRICAL CHARACTERISTICS (V DD = 5V ± 10%, Ta = 0~70°C) 


SYMBOL 

PARAMETER 

PERIOD 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

Iddo 

Operating Current 

(Average Power Supply Operating Current) 

Address cycling: t R c - t R c min. 

130ns 

- 

50 

70 

mA 

D 

160ns 

- 

40 

60 

190ns 

- 

35 

50 

•ddsi 

Standby Current 

ZE « V| H 

RF5H = V|n 

TC518129AFW 

- 

Bl 

2 

mA 


TC518129AFWL 

B 

■ 

B 

1DDS2 

Standby Current 

CE = V DD - 0.2V 

RFSH = Vqq — 0.2V 

TC518129AFW 

- 

B 

B 

mA 


TC518129AFWL 

- 

100 

200 

pA 

Iddfi 

Self Refresh Current 

CE=V,h 

IRH = V| L 

TC518129AFW 

- 

Bl 

2 

mA 

■ 

TC518129AFWL 

- 

- 

B 

1dDF2 

Self Refresh Current 

CE = V DD - 0.2V 

RRH = 0.2V 

TC518129AFW 

- 

- 

B 

mA 

■ 

TC518129AFWL 

- 

100 

200 

pA 

! I(L) 

Input Leakage Current 

0V £ V|pj £ Vqd, All other Inputs not under test = 0V 

-10 

■ 

10 

pA 


•od) 

Output Leakage Current 

Output Disable ((If: = Vm or 01: = Vih or R/W = Vjl), 

OV £ Vqut^ Vqd 

-10 

■ 

10 

pA 


Voh 

Output High Level 

Ioh = ” 5mA 

H 

■ 

B 

D 


VOL 

Output Low Level 

Iql 52 4.2mA 

■ 

■ 

D 

D 



CAPACITANCE (V DD = 5V, f = 1MHz, Ta = 25 °C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

c„ 

Input Capacitance ( A0 - A1 6 ) 

- 

5 

pF 

C,2 

Input Capacitance (ZE, CS,OE, R/W, hfS H ) 

- 

7 

pF 

C.o 

Input /Output Capacitance 

- 

7 

PF 


Note) This parameter is periodically sampled and is not 100% tested. 
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TC51 81 29AFW/AFWL-80 
TC51 81 29AFW/AFWL-1 0 
TC51 81 29AFW/AFWL-1 2 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


(V DD = 5V±10%, Ta= 0~70°C)( NOTES: 5, 6, 7, 8) 


Random Read, Write Cycle Time 


Read Modify Write Cycle Time 


Pulse Width 


Cf: Precharge Time 


Cl* Access Time 


& Access Time 


(IE: to Output in Low-2 


(51 to Output in Low-Z 


Output Active from End of Write 


Chip Disable to Output in High-Z 


Disable to Output in High-Z 


Write Enable to Output in High-Z 


UE Output Disable Set-Up Time 


UE Output Disable Hold Time 


Read Command Set-Up Time 


Read Command Hold Time 


Chip Select Set-Up Time 


Chip Select Hold Time 


Write Pulse Width 


Write Command Hold Time 


Write Command to Lead Time 


Data Set-Up Time from R/W 


Data Set-Up Time from 


Data Hold Time from R/W 


Data Hold Time from <3: 


Address Set-Up Time 


Address Hold Time 


RFSH Command Hold Time 


Auto Refresh Cycle Time 


RFSH Delay Time from 


RFSH Pulse Width (Auto Refresh) 


RFSH Precharge Time 


RF5R Pulse Width (Self Refresh) 


Delay Time from ffiS'H 
(Self Refresh) 


Refresh Period (512 cycle, A0~A8) 


Transition Time (Rise and Fall) 
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TC51 81 29AFW/AFWL-80 
TC51 81 29AFW/AFWL-1 0 
TC51 81 29AFW/AFWL-1 2 


NOTES: 

1) Stress greater than those listed under “ Absolute Maximum Ratings ” may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) IDDO depends on cycle rate. 

4) Iddo depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of' lOOps with high UE is required after power-up, before proper device operation 
is achieved. 

6) AC measurements assume t T = 5ns. 

7) Timing reference level 

Input Level : Vjh = 2.6V 

VlL = 0.6V 

Input Reference Level : Vih = 2.4V 
Vil = 0.8V 

Output Reference Level: Voh = 2.2V 
V 0 L = 0.8V 

8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) tcHZ. toHZ. twHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of R/W or CH rising edge. Therefore the 
input data must be valid during set-up time ( tosw or tosc) and hold time (tDHW or tDHC )• 

11) All address inputs are latched at the falling edge of CE. Therefore all address inputs must be 
valid during tASC and tAHC- 

12) Two refresh operation - auto refresh and self refresh are defined by the RFSft pulse width under 
the condition of CH = Vih. 

Auto refresh : RFSHC pulse width ^ tFAP ( max. ) 

Self refresh : RFSH pulse width ^ tFAS ( min. ) 

The timing parameter (t FRS ) must be kept for proper device operation in the following conditions. 

• after self refresh 

• in case of “ RFSH " = “L ” after power-up 


2.6V — \ 

INPUT \ 



rQ-BV 




OUTPUT 

pi 

-2.2V 
-0.8 V 





INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 
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TIMING WAVEFORMS 
READ CYCLE 










TC51 81 29AFW/AFWL-80 
TC51 81 29AFW/AFWL-1 0 
TC51 81 29AFW/AFWL-1 2 







TC51 81 29AFW/AFWL— 80 
TC51 81 29AFW/AFWL— 1 0 
TC51 81 29AFW/AFWL-1 2 


READ MODIFY WRITE CYCLE 



CE ONLY REFRESH 


*RC 


L 


I 





1/01—1/08 


v Orl — 

V 0 L — 

NOTE : CS, R/W, A0-A16 s Don't care 

SELF REFRESH 



1/01-1/08 V ° H 

Vol - 

NOTE : CS, UE, R/W, A0- A16 = Don't care 


CS STANDBY MODE 


TC51 81 29AFW/AFWL-80 
TC51 81 29AFW/AFWL-1 0 
TC51 81 29AFW/AFWL-1 2 
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131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 


The TC518129A-LV Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518129A-LV Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low 
power requirements, using a single 5V power supply. The TC51 8129 A-LV Family offers 3V data 
retention capability for battery back-up applications. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518129A-LV Family has a static 
RAM- l ike read/write functionality, which allows easy interfacing to a microprocessor. The 
TC518129AFWL-LV Family is pin-compatable with the 1M bit static RAM. The TC518129AFWL-LV 
is offered in a standard 28 pin 0.525 inch width small out-line plastic flat package. 


FEATURES 

• Organization: 1M bit ( 131,072 word X 8bit) 

• Fast Access Time and Low Power Dissipation 

I TC5181 29AFWL Family 


— ^ 

-80 

- 10 

- 12 

tcEA CE Access Time 

80ns 

100ns 

120ns 

IoeaOE Access Time 

35ns 

40ns 

50ns 

tRc Cycle Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 5.5V 

200pA 

3.0V 

lOOpA 


• Single Power Supply: 5V±10% 

• Data Retention Supply Voltage: 3.0V — 5.5V 

• Auto refresh uses an internal counter. 

• Self refresh uses an internal timer. 

• All inputs and outputs : TTL compatible 

• CS standby cycle is capable 

• 512 refresh cycle /8ms 

• Logic Compatible: SRAM R/W Pin 

• 32 Pin Standard Plastic PKG 

525mil SOP 




PIN CONNECTION 



TOP VIEW) 

RFSHl 

1 

32 

A16[ 

2 

31 

A14[ 

3 

30 

A12C 

4 

29 

A7C 

5 

28 

A6[ 

6 

27 

A5[ 

7 

26 

A4[ 

8 

25 

A3[ 

9 

24 

A2[ 

10 

23 

Alt 

11 

22 

A0[ 

12 

21 

I/OIC 

13 

20 

I/02C 

14 

19 

I/03C 

15 

18 

GND[ 

16 

17 


BLOCK DIAGRAM 


COLUMN 

DECODER 


r\ COLUMN 
A16-9 8^ ADDRESS 


BUFFER (8) 


SENSE AMP. 
I/O GATE 


ROW 
ADDRESS 
BUFFER (9) 


REFRESH 

COUNTERS) 


MEMORY 

ARRAY 

512x256x8 


PIN NAMES 
A0-A16 T/ 

R/W F 
OE ( 
RFSH F 
CE ( 
CS ( 
I/0 1 — I/Q8 [ 
Vdd F 

GND C 


Address Inputs 

Read /Write Control Input 

Output Enable Input 

Refresh Input 

Chip Enable Input 

Chip select Input 

Data Inputs /Outputs 

Power 

Ground 


C£ o->- CLOCK i 
GENERATOR I 


1 l - ... 


REFRESH 

CONTROLLER 

M 

REFRESH 

TIMER 
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TC51 81 29AFWL— 80LV 
TC51 81 29AFWL-1 OLV 
TC51 81 29AFWL-1 2LV 


FUNCTION LOGIC 


CE 

CS 

Ue 

R/W 

mn 

A0-A16 

1/01 — 8 

CONDITION 

— 

H 

L 

H 

H 

■SB 

OUT 

Read 

■■ 

H 

* 

L 

H 

SB 

IN 

Write 

■■ 

H 

H 

H 

H 

1 

HZ 

only Refresh 

L 

— 

— 

— 


* 

HZ 

CS standby 

H 





* 

HZ 

Auto/Self Refresh 

H 

* 

* 

* 

H 

* 

HZ 

Stand by 


H - High Level Input ( Vi N = 6.5V ~ Vih min. ) 

L ••• Low Level Input ( Vin = Vil max. 1.0V) 

* - Don’t care (6.5V ~ -1.0V) 

V* ••• At UE falling edge, all address inputs are “ IN ”, and at the other condition, the 
address input are “ * 

HZ — High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

NOTE 

Vin 

Input Voltage 

0 
«< 

1 

p 

1 

V 

1 

VoUT 

Output Voltage 

-1. 0-7.0 

V 

V DD 

Power Supply Voltage 

0 
rsl 

1 

o 

V 

Topr 

Operating Temperature 

0-70 

# C 

Tstg 

Storage Temperature 

-55-150 

# C 

Tsolder 

Soldering Temperature • Time 

260-10 

# C • sec 

Pd 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 


D.C. RECOMMENDED OPERATING CONDITIONS ( Ta = 0 ~ 70 °C ) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

Vih 

Input High Voltage 

2.4 

- 

6.5 

V 

Vil 

Input Low Voltage 

- 1.0 

- 

0.8 

V 
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D.C. ELECTRICAL CHARACTERISTICS (V DD = 5V ± 10%, Ta = 0~70°C) 


SYMBOL 

PARAMETER 

PERIOD 

MIN. 

TYP. 

MAX. 

UNITS 

NOTE 

*DDO 

Operating Current 

(Average Power Supply Operating Current) 

CE, Address cycling: tRc = tRc min. 

130ns 

_ 

50 

mm 

mA 

3,4 

160ns 

- 

40 

60 

190ns 

- 

35 

50 

*DDS1 

Standby Current 

CE = V, H » RRH = V IH 

- 

■ 

n 

mA 


!dOS2 

Standby Current 

CE = V DD - 0.2V, RF5H = V DD - 0.2V 

■ 

100 

200 

pA 


•ddfi 

Self Refresh Current 

CE = V| H , RFSH = V| L 

- 

■ 

n 

mA 


*DDF2 

Self Refresh Current 

CE = V DD - 0.2V, RF^H = 0.2V 

- 

100 

200 

pA 


•l(L) 

Input Leakage Current 

0V £ V| N £ Vqd. All other Inputs not under test = 0V 

- 10 

■ 

10 

pA 


! 0 (L) 

Output Leakage. Current 

Output Disable (<HT = V| H or (JE = V| H or R/W = V (L ), 

0V £ V out £ V dd 

-10 

■ 

10 

pA 


V 0 H 

Output High Level 

I 0 h = ~ 5mA 

D 

■ 

■ 

mm 


VOL 

Output Low Level 

Iql = 4.2mA 

■ 

■ 

D 

V 



CAPACITANCE (V DD = 5V, f = 1MHz, Ta = 25 °C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

C,i 

Input Capacitance (A0~A16) 

- 

5 

pF 

C|2 

Input Capacitance (££, CS, <51, R/W, RF5H) 

- 

7 

pF 

Cio 

Input /Output Capacitance 

- 

7 

PF 


Note) This parameter is periodically sampled and is not 100% tested. 


























































TC51 81 29AFWL— 80LV 
TC51 81 29AFWL— 1 0LV 
TC51 81 29AFWL— 1 2LV 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


(V D d = 5V ± 10%, Ta = 0~70 °C )( NOTES: 5, 6, 7, 8) 


SYMBOL 

PARAMETER 

*RC 

Random Read, Write Cycle Time 

tRMW 

Read Modify Write Cycle Time 

tCE 

iCE Pulse Width 

tp 

CE Precharge Time 

tCEA 

CE Access Time 


taz 

CE to Output in Low-2 

*OLZ 

<51 to Output in Low-Z 

*WLZ 

Output Active from End of Write 

tCHZ 

Chip Disable to Output in High-Z 

tOHZ 

UE Disable to Output in High-Z 

twHZ 

Write Enable to Output in High-Z 

tODS 

<5E Output Disable Set-Up Time 

'ODH 

<5E Output Disable Hold Time 

tRCS 

Read Command Set-Up Time 

tRCH 

Read Command Hold Time 

tcss 

Chip Select Set-Up Time 


Chip Select Hold Time 

twp 

Write Pulse Width 

twCH 

Write Command Hold Time 

tCWL 

Write Command toEE Lead Time 

tosw 

Data Set-Up Time from R/W 

'osc 

Data Set-Up Time from CE 

'OHW 

Data Hold Time from R/W 

tQHC 

Data Hold Time from <!E 

Use 

Address Set-Up Time 

tAHC 

Address Hold Time 

*RHC 

RFSH Command Hold Time 

tFC 

Auto Refresh Cycle Time 

tRFD 

RFSH Delay Time from <3: 

tfAP 

RFSH Pulse Width (Auto Refresh) 

*FP 

RFSH Precharge Time 

tFAS 

RFSH Pulse Width (Self Refresh) 

l FR$ 

EE Delay Time from HE5H 
(Self Refresh) 

'ref 

Refresh Period (512 cycle, A0-A8) 

t T 

Transition Time (Rise and Fall) 



8 

ms 

50 

ns 
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TC51 81 29AFWL— 80LV 
TC51 81 29AFWL— 1 0LV 
TC51 81 29AFWL— 1 2LV 


NOTES : 


1 ) 

2) 

3) 

4) 

5) 

6 ) 
7) 


8 ) 

9) 

10) 

11 ) 

12) 


Stress greater than those listed under “ Absolute Maximum Ratings ” may cause permanent 
damage to the device. 

All voltage are referenced to GND. 

Iddo depends on cycle rate. 

IDDO depends on output loading. Specified values are obtained with the output open. 

An initial pause of lOOps with high CE is required after power-up, before proper device operation 
is achieved. 

AC measurements assume t T = 5ns. 

Timing reference level 

Input Level : Vjh = 2.6V 

Vj L = 0.6V 

Input Reference Level : Vm = 2.4V 
Vil = 0.8V 

Output Reference Level: Von= 2.2V 
Vql = 0.8V 


2.6 V 'I 

INPUT X 

0.6V " 

=TTO 

-Q.av 


i 

OUTPUT 

=> 

pnv 

[-Q-8V 


INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 


Measured with a load equivalent to 2 TTL loads and lOOpF. 

tciiz, tonz, twnz define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

In write cycles, the input data is latched at the earlier of R/W or CU rising edge. Therefore the 
input data must be valid during set-up time ( tosw or tpsc) and hold time (tDHW or toHC )• 

All address inputs are latched at the falling edge of £JE. Therefore all address inputs must be 
valid during tASC and tAHC* 

Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CE = Via. 

Auto refresh : RFSH pulse width ^ tpAP ( max. ) 

Self refresh : RFSH pulse width s= tpAS( min. ) 

The timing parameter (t FRS ) must be kept for proper device operation in the following conditions. 

• after self refresh 

• in case of “ RFSH ” = 44 L ” after power-up 
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TC51 81 29AFWL-80LV 
TG51 81 29AFWL-1 OLV 
TC51 81 29AFWL-1 2LV 


DATA RETENTION CHARACTERISTICS ( Ta = 0 ~ 70 °C ) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdh 

Data Retention Supply Voltage 

3.0 

- 

5.5 

V 

IdDF2 

Self Refresh Current 

V D n » 3.0V 

- 

40 

100 

pA 

V 0H » 5,5V 

- 

100 

200 

pA 

tR 

Recovery Time 

5 

- 

- 

mS 


*The falling slope of Vdd must be more than 50ms in order to operate the device safely. (20ms/V) 



S 7 


4.5V N 

/ 

Vdd dh 

GND 



1 

DATA RETENTION MODE 



V... 

H- 

0ns min. tR 


44 

< tFRS 

RFSH 

GND _ 



t 



S0.2V 






_ v. J 

V.L / 

r 

v SVdd- 0.2V y 

1 — \ 




GND 


(Note) 0 CS, OE , RAV , AO— A16 = Don’t care 

° iDDFl is applied in RF$H = Vil max. m i n< 

° At any state but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle/8ms 
is required. 
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TC51 81 29AFWL-80LV 
TC51 81 29AFWL— 1 0LV 
TC51 81 29AFWL— 1 2LV 











TC51 81 29AFWL— 80LV 
TC51 81 29AFWL— 1 0LV 
TC51 81 29AFWL-1 2LV 








TC51 81 29AFWL— 80LV 
TC5 181 29AFWL— 1 0LV 
TC51 81 29AFWL— 1 2LV 













TC51 81 29AFWL-80LV 
TC51 81 29AFWL-1 OLV 
TC51 81 29AFWL-1 2LV 


rfSh auto refresh 



1/01 — 1/08 V ° H 

Voi ~ 

NOTE : CS, OE, R/W, A0-A16 = Don't care 


SELF REFRESH 


CE 


Vih - 
Vil - 


RFSH 


V|H ~ 
Vil - 


-r 

/ 



1/01 — 1/08 V ° H • 

V 0 l — 

NOTE : CS, UE, R/W, A0~A16 = Don't care 


CS STANDBY MODE 



I/0 1 — 1/08 V ° H - 

Vqi — 


NOTE : 5F, R/W, AO ~ A 1 6 = Don't care 


OPEN 


: Don't care 


08 







TC51 81 29AFWL— 80LV 
TC51 81 29AFWL— 1 0LV 
TC51 81 29AFWL-1 2LV 






TC51 81 29AFWL— 80LV 
TC51 81 29AFWL— 1 0LV 
TC51 81 29AFWL— 1 2LV 


Battery Back Up applicable example 


2SA1015 



*1 : Ceramic condenser 
*2 : Tantalum condenser 

(The large Bypass condenser is preferable, as the noise is absorbed when the power 
supply is switched.) 


This circuit does not have memory protection. Therefore, rapid turn off of the power supply must be 
avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply. 
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TC51 81 29AFWL-80LV 
TC51 81 29AFWL— 1 0LV 
TC51 81 29AFWL— 1 2LV 









524,288 WORDS X 8 BIT CMOS PSEUDO STATIC RAM 


PRELIMINARY 


DESCRIPTION 

The TC518512 Family is a 4M bit high-speed CMOS Pseudo-Static RAM organized as 524,288 
words by 8 bits. The TC518512 Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity , hig h speed accesses, and low 
power requirements, using a single 5V power supply. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518512 Family has a static RAM- 
like write functionality, which allows easy interfacing to a microprocessor. The TC518512 
Family is pin- compatible with the 1M bit static RAM. The TC518512PL is offered in a 
standard 32 pin 0.6 inch width plastic DIP. The TC518512FL is offered in a standard 32 pin 
0.525 inch width small out- line plastic flat package. 

FEATURES 

• Organization 4M bit (624,288 word X 8bit) • Single Power Supply: 5V±10% 

• Fast Access Time and Low Power Dissipation • Auto refresh uses an internal counter. 

• Self refresh uses an internal timer. 

• All inputs and outputs : TTL compatible 

• 2048 refresh cycle /32ms 

• Logic Compatible: SRAM R/W Pin 

• 32 Pin Standard Plastic PKG 

PL : 600 mil DIP 

FL : 625 mil SOP 
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8,192 WORD X 8 BIT CMOS STATIC RAM 


iDESCRIPTIONl 

The TC5563APL is a 65,536 bit static random access memory organized as 8,192 words by 8 
bits using CMOS technology, and operates from a single 5V supply. Advanced circuit techniques 
provide both high speed and low power features with a maximum operating current of 5mA/MHz 
and maximum access time of 100ns/120ns/150ns. 

When CE2 is a logical low or CE1 is a logical high, the device is placed in low power standby mode 
in which stan dby current is 2|xA typically. The TC5563APL has three control inputs. Two chip 
enables (CE1, CE2) allow for device selection and data retention control, and an output enable input 
(OE) provides fast memory access. Thus the TC5563APL is suitable for use in various 
microprocessor application systems where high speed, low power, and battery back up are required. 
The TC5563APL also features pin compatibility with the 64K bit EPROM (TMM2764D). RAM and 
EPROM are then interchangeable in the same socket, resulting in flexibility in the definition of the 
quantity of RAM versus EPROM in microprocessor application systems. The TG5563APL is offered in 
a dual-in-line 28 pin standard 300 mil plastic package. 


I featuresI 

• Low Power Dissipation 

27.5mW/MHz(Max.) Operating 

• Standby Current: 100yA(llax.) Ta»70 o C 

• Access Time 

TC5563APL-10: 100ns (Max.) 

TC5563APL-12 : 120ns (Max.) 

TC5563APL-15: 150ns (Max.) 

• 5V Single Power Supply 

• Power Down Features: CE2, CE1 

• Fully Static Operation 

• Data Retention Supply Voltage: 2.0^ 5.5V 


Directly TTL Compatible: All Inputs and 


Outputs 

Pin Compatible with 2764 type EPROM 
TC5565APL Family (Package type) 


Package Type 

Device Name 

600 mil DIP 

*TC5565APL 

300 mil DIP (Slim Package) 

TC5563APL 

Flat Package (SOP) 

*TC5565AFL 


*: See TC5565APL/AFL Technical Data. 


[PIN CONNECTION! (TOP VIEW) 


TC5 563APL 


N.C • C 1 
A12I 2 
A7C 3 
A6C 4 
A5C 5 
A4t 6 
A3 C 7 
A2C 8 
Alt 9 
AO 1 10 

i/oitn 
1/02 C 12 
1/03 1 1-3 
ONDt 14 


28 3 V DD 
27 JF/W 
26 1 CE2 
25 3 A8 
24 1 A9 
23 3 All 
22 3 0E 
21 3 A10 
20 3 OET 
19 3 1/08 
18 1 1/07 
17 1 1/06 
16 1 1/05 
15 I 1/04 


6 4k bit EPROM 
TMM2764D 


Vppc] 
A12C2 
A7C3 
A6C4 
A5E5 
A4C6 
A3C7 
A2C8 
A1C9 
AO CIO 
QOdl 

01 C 12 

02 C 13 
ONDC 14 


28 3 V CC 

27 3P gm 

26 JN.C. 
25 3A8 
24 3A9 
23 3 All 
22 30E 
21 JA10 
20 3CE 
19 307 
18 306 
17 305 
16 304 
15 303 


|PIN NAMES 

AO ^ A12 

Address Inputs 

R/W 

Read/Write Control Input 

m 

Output Enable Input 

CEl, CE2 

Chip Enable Inputs 

1/01^1/08 

Data Input/Output 

Vg5 1 

Power (+5V) 

GND 

Ground 

N.C. 

No Connection 


[BLOCK DIAGRAM] 


CLOCK 

GENERATOR 

PRECHARGE 

1 CIRCUIT 


J u 


- CO 

_1 M 

P w 
<: co 


MEMORY CELL 
ARRAY 
256 X 256 
(65536) 


> V DD 
> Q-ND 
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TC5563APL— 1 0, TC5563APL-12 
TC5563APL— 1 5 


OPERATION MODE 


OPERATION MODE 

cn 

CE2 

OE 

R/W 

I/Ol ~ 1/08 

POWER 

Read 

L 

H 

L 

H 

Door 

IDDO 

Write 

L 

H 

* 

L 

Din 

Iddo 

Output Deselect 

L 

H 

H 

H 

High-Z 

IDDO 

Standby 

H 

* 

* 

* 

High-Z 

I DDS 

* 

L 

* 

* 

High-Z 

IDDS 


*: H or L 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdd 

Power Supply Voltage 

-0 . 3 7 . 0 

V 

VlN 

Input Voltage 

-0.3*<\,7.0 

V 

v I/0 

Input and Output Voltage 

-0.5 Vj)j)+0 • 5 

V 

Pd 

Power Dissipation 

0.8 

W 

Tsolder 

Soldering Temperature 

260 • 10 

°C • sec 

T stg 

Storage Temperature 

-55 ~ 150 

°C 

Topr 

Operating Temperature 

0^70 

°C 


*: -3.0V at pulse width 50ns Max. 


D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 


V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

I 

VlH 

Input High Voltage 

2.2 

- 

Vdd+0.3 

VlL 

Input Low Voltage 

-0.3* 

- 

0.8 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 


*: -3.0V at pulse width 50ns Max. 
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TC5563APL— 1 0, TC5563APL-12 

TC5563APL— 1 5 


D.C. and OPERATING CHARACTERISTICS (Ta=0'v70°C, V DD =5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

I XL 

Input Leakage Current 

V IN~ 0 ^ V DD 

- 

- 

±1.0 

pA 

I 0H 

Output High Current 

V OH =2.4V 

-1.0 

- 

- 

mA 

lOL 

Output Low Current 

V ol =0.4V 

4.0 

- 

- 

mA 

ILO 

Output Leakage Current 

CE1=Vih or CE2 =Vil or 

R/W=V il or 0E = V 

V OUT =0% V DD 

- 

- 

±1.0 

pA 

IDD01 

Operating Current 

V DD =5.5V 

cei=v il 

CE2=V ih 

Other input= 

Vih/Vil 

Iqut” ^^A 

^cycle T*Op s 

- 

- 

10 

mA 

TC5563APL-10 

tcycle 

=100ns 

- 

- 

45 

mA 

TC5563APL-12 

tcycle 

=120ns 

- 

- 

40 

mA 

TC5563APL-15 

tcycle 

=150ns 

- 

- 

35 

mA 

!dD02 

V DD =5.5V 

CE1=0.2V 
CE2=V dd - 0.2V 
Other input- 
V dd -0.2V/0.2V 

!o(jT”OniA 

tcycle-1 * Ops 

- 

- 

5 

mA 

TC5563APL-10 

tcycle 

=100ns 

- 

- 

40 

mA 

TC5563APL-12 

tcycle 

=120ns 

- 

- 

35 

mA 

TC5563APL-15 

tcycle 

=150ns 

- 

- 

30 

mA 

I DDS1 

Standby Current 

CEl'Vm or CE2=V IL 

- 

- 

3 

mA 

* 

X DDS2 

Standby Current 

CE1=V DD -0.2V 

or CE2=0.2V 

V DD =5.5V 

- 

2 

100 

\iA 

V DD =3.0V 

- 

1 

50 


*: In standby mode with CE1 £ Vop-O. 2V, these specification limits are guaranteed under 
the condition of CE2*V DD -0.2V or CE2S0.2V. 


CAPACITANCE (Ta=25°C) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

ClN 

Input Capacitance 

v in =gnd 

10 

pF 

c 0UT 

Output Capacitance 

Vqut’^ND 

10 


Hote: This parameter is periodically sampled and is not 100% tested. 
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TC5563APL— 1 0, TC5563APL-12 
TC5563APL— 1 5 


A.C. CHARACTERISTICS (Ta-O-WO’C, V DD -5V±10%) 


READ CYCLE 


SYMBOL 

PARAMETER 


TC5563APL-12L 

TC5563APL-15L 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

100 

- 

120 

- 

150 

- 

ns 


Address Access Time 

- 

100 

- 

120 

- 

150 

tcoi 

CE1 Access Time 

- 

100 

- 

120 

- 

150 

C C02 

CE2 Access Time 

- 

100 

- 

120 

- 

150 

t 0E 

Output Enable to Output Valid 

- 

50 

- 

60 

- 

70 

t COE 

Chip Enable (CEL, CE2) to 

Output in Low-Z 

10 

- 

10 

- 

15 

- 

c OEE 

Output Enable to Output in Low-Z 

5 

- 

5 

- 

5 

- 

C 0D 

Chip Enable (CEl, CE2) to Output 
in High-Z 

B 1 

35 

Ml 

40 

B 1 

50 

t 0D0 

Output Enable to Output in 

High-Z 

- 

35 

- 

40 

a 

50 

C 0H 

Output Data Hold Time 

20 

- 

20 

- 

20 

- 


WRITE CYCLE 


SYMBOL 

PARAMETER 


TC5563APL-12L 

TC5563APL-15L 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

100 

- 

120 

- 

150 

- 


C WP 

Write Pulse Width 

60 

- 

70 

- 

90 

- 


C cw 

Chip Selection to End of Write 

80 

- 

85 

- 

100 

- 


t *AS 

Address Set up Time 

0 

- 

0 

- 

0 

- 


C WR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

ns 

c ODW 

R/W to Output High-Z 

- 

35 

- 

40 

- 

50 


c 0EW 

R/W to Output Low-Z 

5 

- 

5 

- 

10 

- 


C DS 

Data Set up Time 

40 

- 

50 

- 

60 

- 


C DH 

Data Hold Time 

0 

- 

0 

- 

0 

- 



A.C. TEST CONDITION 

Output Load 
Input Pulse Level 
Timing Measurement 
Reference Level 
tr> t f 


: lOOpF + 1 TTL Gate 
: 0.6V, 2.4V 
Vjn : 0.8V, 2.2V 
Vqipt 5 0.8V, 2.2V 
: 5ns 
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TC5563APL— 1 0, TC5563APL-12 

TC5563APL— 1 5 


TIMING WAVEFORMS 
READ CYCLE (1) 


ADDRESSES 



WRITE CYCLE 1 (4) (R/W Controlled Write) 


ADDRESSES 





TC5563APL— 1 0, TC5563APL-12 
TC5563APL-1 5 
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TC5563APL— 1 0, TC5563APL-12 

TC5563APL— 1 5 


Note 1. R/W is High for Read Cycle. 

2. Assuming that CEl Low transition or CE2 High transition occurs coincident 

with or after R/W Low transition. Outputs remain in a high impedance state. 

3. Assuming that CEl High transition or CE2 Low transition occurs coincident 
with or prior to R/W High transition. Outputs remain in a high impedance 
state. 

4. Assuming that (51T is High for Write Cycle, Outputs are in high impedance 
state during this period. 


DATA RETENTION CHAMCTERISTICS (Ta-0*70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdh 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

IDDS2 

Standby Supply Current 

V DD -3.0V 

- 

- 

50 

yA 

V DD -5.5V 

- 

- 

100 

c CDR 

Chip Deselection to Data Retention Mode 

0 

- 

— 

PS 

C R 

Recovery Time 

tRC* 

- 

mam 

vs 


* : Read cycle time. 


rCT Controlled Data Retention Mode (1) 



CE2 Controlled Data Retention Mode (3) 
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TC5563APL-1 0, TC5563APL-12 
TC5563APL— 1 5 


Note 1: In CEl controlled data retention mode, minimum standby current mode is 
achieved under the condition of CE2S0.2V or CE2 i VDD-0.2V. 

2: If the V IH of CEl is 2.2V in active operation, I DDS1 current flows during the 

period that the V^d voltage is going down from 4.5V to 2.4V. 

3: In CE2 controlled data retention mode, minimum standby current mode is 
achieved under the condition of CE2S0.2V. 


DEVICE INFORMATION 

The TC5563APL is an asynchronous RAM using address activated circuit technology, thus 
the internal operation is synchronous. Then once row address change occur, the 
precharge operation is executed by internal pulse generated from row address tran- 
sient. Therefore the peak current flows only after row address change, as shown in 
the following figure. 

This peak current may induce the noise on Vqq/GND lines. Thus the use of about 
O.luF decoupling capacitor for every device is recommended to eliminate such noise. 


ADDRESSES 


I DDO 

(mA) 



V DD - 5.5 V 
V IH - 5.3V 
V IL - 0.2 V 

Horizontal = lOOns/div 


Fig. Typical Current Waveforms 
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OUTLINE DRAWINGS (DIP28-P-300B) 


Unit in mm 




Note: Package width and length do not include mold protrusion, allowable 
mold protrusion is 0.15mm. 
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8,192 WORD X 8 BIT CMOS STATIC RAM 


iDESCRI PTIONl 

The TC5563APL is a 65,536 hit static random access memory organized as 8,192 words by 8 
bits using CMOS technology, and operates from a single 5V supply. Advanced circuit techniques 
provide both high speed and low power features with a maximum operating current of 5mA/MHz 
and maximum access time of 100ns/ 12 Ons/ 15 Ons. 

When CE2 is a logical low or CEl is a logical high, the device is placed in low power standby mode 
in which standby current is 0.6|xA typically. The TC5563APL has three control inputs. Two chip 
enables (CE1, CE2) allow for device selection and data retention control, and an output enable input 
(OE) provides fast memory access. Thus the TC5563APL is suitable for use in various 
microprocessor application systems where high speed, low power, and battery back up are required. 
The TC5563APL also features pin compatibility with the 64K bit EPROM (TMM2764D). RAM and 
EPROM are then interchangeable in the same socket, resulting in flexibility in the definition of the 
quantity of RAM versus EPROM in microprocessor application systems. The TC5563APL is offered in 
a dual-in-line 28 pin standard 300 mil plastic package. 


iFEATURESi 


Low Power Dissipation 

27.5mW/MHz(Max.) Operating 
Standby Current: luA(Max.) Ta»25°C 
Access Time 

TC5563APL-10L : 100ns (Max,) 
TC5563APL-12L : 120ns (Max.) 
TC5563APL-15L : 150ns (Max.) 

5V Single Power Supply 
Power Down Features: CE2, CEl 
Fully Static Operation 


[PIN CONNECTION ] (TOP VIEW) 


TC5563APL 


64k toit EPROM 
TMM2764D 


N.C.C 1 
A12E 2 
A7E 3 
A6C 4 
A5C 5 
A4C 6 
A3 C 7 
A2C 8 
A1 C 9 
AO C 10 

1/0 It n 

1/02 C 12 

1/03 C 13 
GNDC 14 


28 3 VDD 
27 3 R/W 
26 3 CE2 
25 3 A8 
24 3 A9 
23 3 All 
22 3 OET 
21 3 A10 

20 3 cfei 

19 I 1/08 
18 3 1/09 
17 3 1/06 
16 3 1/05 
15 I 3/04 


Vpp t 1 
A12 C 2 
A7 E 3 
A6 C 4 
A5 C 5 
A4 C 6 
A3 t 7 
A2 £ 8 
A1 l 9 
AO t 10 

00 C 11 

01 C 12 

02 [ 13 
GND C 14 


28 3 VCC 
27 3 pan 
26 3 N.C. 
25 3 A8 
24 3 A9 
23 3 All 
22 3 dET 
21 3 A10 
20 3 cB 
19 3 07 
IB 3 06 
17 3 05 
16 3 04 
15 3 03 


[PIN NAMESl 


AO ~ A12 

Address Inputs 

R/W 

Read /Write Control Input 

OE 

Output Enable Input 

CEl, CE2 

Chip Enable Inputs 

1/01^ 1/08 

Data Inputs/Outputs 

Vdd 

Power (+5V) 

GND 

Ground 

N.C. 

No Connection 


• Data Retention Supply Voltage: 2.0^ 5.5V 

• Directly TTL Compatible: All Inputs and 

Outputs 


- Pin Compatible with 2764 type EPROM 
• TC5565APL Family (Package Type) 


Package Type 

Device Name 

600 mil DIP 

*TC5565APL 

300 mil DIP (Slim Package) 

TC5563APL 

Flat Package (SOP) 

*TC5565AH, 


*: See TC5565APL/AFL Technical Data- 


BLOCK DIAGRAM 
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GENERATOR 
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J l LI 

L. 
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vdd 
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p COLUMN DECODER 


yf M H 


A1 A2 A3 A4 
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TC5563APL-10L, TC5563APL-12L 
TC5563APL-1 51- 


operation MODE 


OPERATION MODE 

ClT 

GE2 

5e 

R/W 

1/01^-1/08 

POWER 

Read 

L 

H 

L 

H 

Dour 

IDDO 

Write 

L 

H 

* 

L 

din 

IDDO 

Output Deselect 

L 

H 

H 

H 

High-Z 

Iddo 

Standby 

H 

* 

* 

* 

High-Z 

Idds 

* 

L 

* 

* 

High-Z 


*: H or L 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdd 

Power Supply Voltage 

-0. 3^7.0 

V 

VlN 

Input Voltage 

-0 . 3* ^ 7 . 0 

V 

v I/0 

Input and Output Voltage 

-0 . 5 Vdd+0 • 5 

V 

Pd 

Power Dissipation 

0.8 

W 

^solder 

Soldering Temperature 

260 • 10 

°C • sec 

T stg 

Storage Temperature 

-55 * 150 

°C 

T opr 

Operating Temperature 

0 ^ 70 

°C 


*: -3.0V at pulse width 50ns Max. 


D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 


V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 


VlH 

Input High Voltage 

2.2 

- 

V dd +0.3 

V IL 

Input Low Voltage 

-0.3* 

- 

0.8 

V DH 

Data Retention Supply Voltage 

2,0 

- 

5.5 


*: -3.0V at pulse width 50ns Max. 
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TC5563APL-1 OL, TC5563APL-1 2L 

TC5563APL— 1 5L 


D.C. and OPERATING CHARACTERISTICS (Ta=0% 70°C, V DD =5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TVP . 

MAX. 

UNIT 

IlL 

Input Leakage Current 

V IN =0 ^ VpD 

- 

- 

±1.0 

ma 

lOH 

Output High Current 

V OH =2.4V 

-1.0 


- 

mA 

l 0L 

Output Low Current 

V ol =°.4 v 

4.0 


B 

mA 

I L0 

Output Leakage Current 

0E1=V ih or CE2 =V il or 

R/W=Vi L or Of=V IH 

V 0UT =0 -v, Vpp 

■ 

■ 

±1.0 

PA 

IDD01 

Operating Current 

V DD =5.5V 

Cii=v TT 

CE2=V ih 

Other input= 

V IH /V IL 

IquT 551 ^ 1111 ^ 

t cycle=1.0vis 

- 

n 

10 

mA 

TC5563APL-10L 

tcycle 

^lOOns 

- 


45 

mA 

TC5563APL-12L 

BBS O' 

■ 


40 

mA 

TC5563APL-15L 

^cycle 

“ISOns 

B 


35 

mA 

IDD02 

V DD =5.5V 

CE1=0.2V 

CE2=V dd -0.2V 

Other input= 

V dd -0.2V/0.2V 

IoUT = OmA 

t cycle=l . Ops 



5 

mA 

TC5563APL-10L 

tcycle 

®100ns 

1 


40 

mA 

TC5563APL-12L 

tcycle 

=120ns 

B 


35 

mA 

TC5563APL-15L 

t cycle 

=150ns 



30 

mA 

IDDS1 

Standby Current 

C11=V IH or CE2=V IL 

B| 


3 

mA 

it 

IDDS2 

Standby Current 

CE1=V dd -0.2V 

or CE2=0.2V 

Ta-25°C 

jjjSB 

0.6 

1.0 

PA 

Ta-0*70°C 


- 

30 


*: In standby mode with CE1 2 Vp[)-0.2V, these specification limits are guaranteed under 
the condition of CE2 *V dd - 0.2V or CE2S0.2V. 


CAPACITANCE (Ta=25°C) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

ClN 

Input Capacitance 

v in «gnd 

10 

pF 

c 0UT 

Output Capacitance 

v out =gnd 

10 


Note: This parameter is periodically sampled and is not 100% tested. 
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TC5563APL— 1 0L, TC5563APL-1 2L 
TC5563APL— 1 5L 


A.C. CHARACTERISTICS (Ta=0-v 70°C, V DD =5V±10%) 


READ CYCLE 


SYMBOL 

PARAMETER 


TC5563APL-12L 

TC5563APL-15L 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

100 

- 

120 

- 

nm 

- 


t ACC 

Address Access Time 

- 

100 

- 

120 

- 

150 


c C01 

CE1 Access Time 

- 

100 

- 

120 

- 

150 


tcoi 

CE2 Access Time 

n 

100 

- 

120 

- 

150 


tOE 

Output Enable to Output Valid 

B 

50 

- 

60 

- 

70 


c COE 

Chip Enable (CE1, CE2) to 

Output in Low-Z 

10 

- 

10 

- 

15 

- 

ns 

c OEE 

Output Enable to Output in Low-Z 

5 

- 

5 

- 

5 

- 


c OD 

Chip Enable (CEl, CE2) to Output 
in High-Z 

- 

35 

Hi 

40 

- 

50 


c ODO 

Output Enable to Output in 

High-Z 

- 

35 

- 

40 

- 

50 


c OH 

Output Data Hold Time 

20 

- 

20 

- 

20 

- 



WRITE CYCLE 


SYMBOL 

PARAMETER 


TC5563APL-12L 

TC5563APL-15L 

UNIT 

MIN. 


MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

100 

- 

100 

- 

150 

- 

WM 

C WP 

Write Pulse Width 

60 

- 

70 

- 

90 

- 


c cw 

Chip Selection to End of Write 

80 

- 

85 

- 

100 



t kS 

Address Set up Time 

0 

- 

0 

- 

IQII 

- 


C WR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

ns 

c 0DW 

R/W to Output High-Z 

- 

35 

- 

40 

- 

50 


c OEW 

R/W to Output Low-Z 

5 

- 

5 

- 

5 

- 


tps 

Data Set up Time 

40 

- 

50 

- 

60 

- 


C DH 

Data Hold Time 

0 

- 

0 

- 

0 




A.C. TEST CONDITION 

Output Load 
Input Pulse Level 
Timing Measurement 
Reference Level 
c r» c f 


: lOOpF + 1 TTL Gate 
: 0.6V, 2.4V 
V IN : 0.8V, 2.2V 

v OUT : °- 8v » 2 * 2V 
: 5ns 
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TC5563APL— 1 0L, TC5563APL-1 2L 

TC5563APL-15L 


TIMING WAVEFORMS 
READ CYCLE (1) 



WRITE CYCLE 1 (4) (R/W Controlled Write) 



CE2 


CE1 


d OUT 


D IN 
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TC5563APL— 1 0L, TC5563APL-1 2L 
TC5563APL-15L 


WRITE CYCLE 2 (4) (EH Controlled Write) 


twn 



WRITE CYCLE 3 (4) (CE2 Controlled Write) 
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TC5563APL— 1 0L, TC5563APL-1 2L 

TC5563APL— 1 5L 


Note 1. R/W is High for Read Cycle. 

2. Assuming that CE1 Low transition or CE2 High transition occurs coincident 

with or after R/W Low transition. Outputs remain in a high impedance state. 

3. Assuming that CE1 High transition or CE2 Low transition occure coincident 
with or prior to R/W High transition, Outputs remain in a high impedance 
state. 

4. Assuming that UE* is High for Write Cycle, Outputs are in high impedance 
state during this period. 














TC5563APL— 1 0L, TC5563APL-1 2L 
TC5563APL— 1 5L 


Note 1: In CEl controlled data retention mode, minimum standby current mode is 
achieved under the condition of CE2 £ 0.2V or CE2 £ Vdd-0 . 2V . 

2: If the V IH of CEl is 2.2V in active operation, I DDS1 current flows during the 

period that the V^d voltage is going down from 4.5V to 2.4V. 

3: In CE2 controlled data retention mode, minimum standby current mode is 
achieved under the condition of CE2£0.2V. 


DEVICE INFORMATION 

The TC5563APL is an asynchronous RAM using address activated circuit technology, thus 
the internal operation is synchronous. Then once row address change occur, the 
precharge operation is executed by internal pulse generated from row address tran- 
sient. Therefore the peak current flows only after row address change, as shown in 
the following figure. 

This peak current may induce the noise on Vdd/GND lines. Thus the use of about 
O.lyF decoupling capacitor for every device is recommended to eliminate such noise. 


ADDRESSES 


I DDO 

(mA) 



Vdd - 5.5 V 
V IH - 5.3 V 
Vil - 0.2 V 

Horizontal = lOOns/div 


Fig. Typical Current Waveforms 
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OUTLINE DRAWINGS (DIP28-P-300B) 


Unit in mm 


28 15 





Note: Package width and length do not include mold protrusion, allowable 
mold protrusion is 0.15mm. 


4.1 5± 0.3 





8,192 WORD X 8 BIT CMOS STATIC RAM 


IdescriptionI 

The TC5565APL/AFL is a 65,536 bit static random access memory organized as 8,192 words by 
8 bits using CMOS technology, and operates from a single 5V supply Advanced circuit techniques 
provide both high speed and low power features with a maximum operating current of 5mA/MHz 
and maximum access time of 100ns/120ns/150ns. 

When CE3 is a logical low or CE1 is a logical high, the device is placed in low power standby mode 
in which stan dby current is 2|jlA typically. The TC5565APL/AFL has three control inputs. Two chip 
enables (CE1, CE2) allow for device selection and data retention control, and an output enable input 
(OE) provides fast memory access. Thus the TC5565APL/AFL is suitable for use in various 
microprocessor application systems where high speed, low power, and battery back up are required. 
The TC5565APL also features pin compatibility with the 65K bit EPROM (TMM2764D). RAM and 
EPROM are then interchangeable in the same socket, resulting in flexibility in the definition of the 
quantity of RAM versus EPROM in microprocessor application systems. The TC5565APL is offered in 
a dual-in-line 28 pin standard plastic package. 

The TC5565AFL is offered in 28 pin mini Flat Package. 


IfeaturesI 

• Low Power Dissipation 

27 . 5mW/MHz (Max . ) Operating 

• Standby Current: 100pA(Max.) Ta»70°C 

• Access Time 

TC5565APL/AFL-10 : 100ns (Max.) 
TC5565APL/ AFL-12 : 120ns (Max.) 
TC5565APL/ AFL-15’. : 150ns (Max. ) 

• 5V Single Power Supply 

• Power Down Features: CE2, CEl 

• Fully Static Operation 


Directly TTL Compatible: All Inputs and 

Outputs 

Pin Compatible with 2764 type EPROM 
TC5565APL Family (Package Type) 


Package Type 

Device Name 

600 mil DIP 

TC5565APL 

300 mil DIP 
(Slim Package) 

*TC5563APL 

Flat Package 
(SOP) 

TC5565AFL 


*: See TC5563APL Technical Data 


Data Retention Supply Voltage: 2.0^ 5.5V 


[pin connection! (top view) 


TC5565API+/AFL 


64k bit EPROM 


N.C. C 1 
A12 I 2 
A7t 3 
A6I 4 
A5[ 5 
A4 [ 6 
A3 t 7 
A2[ 8 
All 9 
AO I 10 

1/01 1 n 
1/02 1 12 
1/03 [ 13 
QND [ 14 


28 3 VDD 
27 3R/W 
26 ] CE2 
25 3 A8 
24 ] A9 
23 3 All 
22 3SE 
21 ] A10 
20 ] 5E 
19 ] 1/08 
18 J 1/07 
17 J 1/06 
16 J 1/05 
15 ] X./04 


TMM2764D 


Vpp C l 
A12 I 2 
A7 [ 3 
A6 I 4 
A5 [ 5 
A4 I 6 
A3 I 7 
A2 [ 8 
A1 [ 9 
A0 l 10 
00 [ 11 
01 [ 12 
02 [ 13 
OND I 14 


28 3 VCC 
273P3H 
26 ] N.C. 
25 3 A8 
24 3 A9 
23 3 All 

22 JW 
213 A10 

20 3 SIT 

19 3 07 
18 3 06 
17 3 05 
16 3 04 
15 3 03 


I PIN NAMES I 


AO ~ A12 

Address Inputs 

R/W 

Read/Write Control Input 

OE 

Output Enable Input 

CEl, CE2 

Chip Enable Inputs 

1/01 -v 1/08 

Data Input/Output 

V DD 

Power (+5V) 

GND 

Ground 

N.C. 

No Connection 


1 BLOCK DIAGRAM! 






TC5565APL-1 0, TC5565APL-1 2, TC5565APL-15 
TC5565AFL-1 0, TC5565AFL-1 2, TC5565AFL-15 


OPERATION MODE 


OPERATION MODE 

CSl 

CE2 

(5E 

R/W 

1/01 <\,I/08 

POWER 

Read 

L 

H 

L 

H 

d OUT 

IDDO 

Write 

L 

H 

* 

L 

din 

IDDO 

Output Deselect 

L 

H 

H 

H 

High-Z 

IDDO 

Standby 

H 

* 

* 

* 

High-Z 

IDDS 

* 

L 

* 

* 

High-Z 

Idds 


* : H or L 

MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.3 ^ 7.0 


VlN 

Input Voltage 

-0.3* , v> 7.0 

V 

Vl/0 

Input and Output Voltage 

-0.5 ~ Vdd+0.5 


?D 

Power Dissipation 

1.0/0. 6** 

w 

T solder 

Soldering Temperature 

260 • 10 

°C • sec 

T stg 

Storage Temperature 

-55 ^ 150 

^HSI 

T opr 

Operating Temperature 

0 ~ 70 

°c 


* : -3,0V at pulse width 50ns Max. 
**: Flat package 


D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V IH 

Input High Voltage 

2.2 

- 

V DD +0.3 

V IL 

Input Low Voltage 

-0.3* 

- 

0.8 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 


*: -3.0V at pulse width 50ns Max. 
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TC5565APL-1 0, TC5565APL-1 2, TC5565APL-15 
TC5565AFL— 1 0, TC5565AFL-1 2, TC5565AFL-15 


D.C.and OPERATING CHARACTERISTICS (Ta-0 -v 70 # C, V D d-5-V±10Z) 


SYMBOL 

PARAMRTER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

IlL 

Input Leakage 
Current 

Vin“0 ^V DD 

B 

B 

BS 

pA 

lOH 

Output High Current 

Voh-2.4V 


1 

1 

mA 

lOL 

Output Low Current 

VOL-0.4V 



- 

mA 

ILO 

Output Leakage 
Current 

^Ei*Vjh or CE2 *Vjl or 

R/W-Vjl ° r oE-v ih 

VquT“° ^ v DD 

■ 

■ 

±1.0 

yA 

IddOI 

Operating Current 

VDD*5 . 5V 

CEI-vil 

ce 2 -v ih 

Other input- 

Vih/Vil 

I OUT” OmA 

tcycle*1.0ps 

- 

- 

10 

mA 

TC5565APL-10 

TC5565AFL-10 

EE21 



45 

mA 

TC5565APL-12 

TC5565AFL-12 

tcycle 

-120ns 



40 

mA 

TC5565APL-15 

TC5565AFL-15 




35 

mA 

X DD02 

Vdd”5.5V 
CEI-0.2V 
CE'2”Vdd~ 0.2V 
Other input- 

V DD -0.2V/0.2V 

Iout'O'dA 

tcycle*!. Ops 



5 

mA 

TC5565APL-10 

TC5565AFL-10 

tcycle 

-100ns 



40 

mA 

TC5565APL-12 

TC5565AFL-12 

tcycle 

-120ns 



35 

mA 

TC5565APL-15 

TC5565AFL-15 

tcycle 

«150ns 



30 

mA 

I DDS1 

Standby Current 

^I-V IH or CE 2 -V 1 L 

Hi 


3 

mA 

*XDDS2 

CE 1” v DD-°- 2v or 

CE 2 -0.2V 

V DD -5.5V 

- 

2 

100 

yA 

QjjQCSH 

- 

n 

50 


*: In standby mode with CEJ £ Vdd- 0.2V, these specification limits are guaranteed 
under the condition of CE2 £ Vdd-0. 2V or CE2 £ 0.2V. 


CAPACITANCE (Ta»25°C) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

ClN 

Input Capacitance 

Vin-GND 

- 

- 

10 

pF 

COUT 

Output Capacitance 

VqUT-GND 

- 

- 

10 


Note: This parameter is periodically sampled and is not 100% tested. 
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TG5565APL— 1 0, TC5565APL-1 2, TC5565APL-15 
TC5565AFL— 1 0, TC5565AFL-1 2, TC5565AFL-15 


A.C. CHARACTERISTICS (Ta»0'W0 # C, V DD -5V±10%) 
Read Cycle 


SYMBOL 

PARAMETER 

TC5565APL-10 

TC5565AFL-10 

TC5565APL-12 ' 
TC5565AFL-12 

TC5565APL-15 

TC5565AFL-15 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


tRC 

Read Cycle Time 

100 

- 

120 

- 

150 

- 


c ACC 

Address Access Time 

- 

100 

- 

120 

- 

150 


tcoi 

CE'I Access Time 

- 

100 

- 

120 

- 

150 


C C02 

GE2 Access Time 

- 

100 

- 

120 

- 

150 


c OE 

Output Enable to Output Valid 

- 

50 

- 

60 

— 

70 


c COE 

Chip Enable ( CE£ , CE2) to 

Output in Low-Z 

10 


10 

m 

15 

- 

ns 

tOEE 

Output Enable to Output in Low-Z 

5 

- 

5 

- 

5 

mm 


toD 

Chip Enable (CEj:, CE2) to 

Output in High-Z 

| 

35 

P| 

40 

n 

50 


c ODO 

Output Enable to Output in 

High-Z 

H 

35 

B 1 

40 

m 

50 


tOH 

Output Data Hold Time 

20 

- 

20 

- 

20 

- 



Write Cycle 


SYMBOL 

PARAMETER 

TC5565APL-10 

TC5565AFL-10’ 

TC5565APL-12 

TC5565AFL-12 

TC5565APL-15 

TC5565AFL-15 

UNIT 



MIN.’ 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


twc 

Write Cycle Time 

100 

- 

120 

- 

150 

- 


twp 

Write Pulse Width 

60 

- 

70 

- 

90 

- 


rt 

O 

z: 

Chip Selection to End of Write 

80 

- 

85 

- 

100 

- 


t AS 

Address Set up Time 

0 

- 

0 

- 

0 

- 

n g 

t WR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

US) 

c ODW 

R/W to Output High-Z 

- 

35 

- 

40 

- 

50 


tOEW 

R/W to Output Low-Z 

5 

- 

5 

- 

10 

- 


C DS 

Data Set up Time 

40 

- 

50 

- 

60 

- 


C DH 

Data Hold Time 

0 

- 

0 

- 

0 

- 



A.C. TEST CONDITION 


Output Load 
Input Pulse Level 
Timing Measurement Vin 
R eference Level Vqut 
t r , tf 


lOOpF + 1 TTL Gate 
0.6V, 2.4V 
0.8V, 2.2V 
0.8V, 2.2V 
5ns 
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TC5565APL— 1 0, TC5565APL-1 2, TC5565APL-15 
TC5565AFL— 1 0, TC5565AFL-1 2, TC5565AFL-15 


TIMING WAVEFORMS 


READ CYCLE (1) 



WRITE CYCLE 1 (4) (R/W Controlled Write) 


ADDRESSES 




CE2 


cm 


d OUT 


d in 
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TC5565APL-1 0, TC5565APL-1 2, TC5565APL-15 
TC5565AFL-1 0, TC5565AFL-1 2, TC5565AFL-15 
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TC5565APL-1 0, TC5565APL-1 2, TC5565APL-15 
TC5565AFL-1 0, TC5565AFL-1 2, TC5565AFL-15 


Note 1. R/W is High for Read Cycle. 

2 • Assuming that CE1 Low transition or CE2 High transition occurs coincident 

with or after R/W Low transition. Outputs remain in a high impedance state. 

3. Assuming that CEl High transition or CE2 Low transition occurs coincident 

with or prior to R/W High transition, Outputs remain in a high impedance 

state. 

4. Assuming that OF is High for Write Cycle, Outputs are in high impedance 
state during this period. 


DATA RETENTION CHARACTERISTICS (Ta-0*70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

VdH 

Data Retention Supply Voltage 

um 

- 

5.5 

V 

IDDS2 

Standby Supply Current 

V DD -3.0V 

- 

- 

50 

ma 

Vdd“5 . 5V 

- 

- 

100 

c CDR 

Chip Deselection to Data Retention Mode 

0 

- 

- 

ps 

tR 

Recovery Time 

tRC* 

- 

- 

Vis 


*: Read cycle time. 



OET Controlled Data Retention Mode (1) 



CE2 Controlled Data Retention Mode (3) 
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TC5565APL-1 0, TC5565APL-1 2, TC5565APL-15 
TC5565AFL-1 0, TC5565AFL-1 2, TC5565AFL-15 


Note Is In CEl controlled data retention mode, minimum standby current mode 
is achieved under the condition of CE2£0.2V or CE2 & V])j)-0.2V. 

2: If the V IH of CEl is 2.2V in active operation, I DDS1 current flows during 

the period that the V])d voltage is going down from 4.5V to 2.4V. 

3: In CE2 controlled data retention mode, minimum standby current mode 
is achieved under the condition of CE2»0.2V. 


DEVICE INFORMATION 

* 

The TC5565APL/AFL is an asynchronous RAM using address activated circuit 

technology, thus the internal operation is synchronous. Then once row address 
change occur, the precharge operation is executed by internal pulse generated 
from row address transient. Therefore the peak current flows only after row 
address change, as shown in the following figure. 

This peak current may induce the noise on Vdd/GND lines. Thus the use of about 
O.lyF decoupling capacitor for every device is recommended to eliminate such 
noise. 


ADDRESSES 


I DD0 

(mA) 



V DD -5.5V 

V ih -5.3V 

Vj L -0.2V 

Horizontal = lOOns/div 


Fig.l Typical Current Waveforms 





TC5565APL-1 0, TC5565APL-1 2, TC5565APL-15 
TC5565AFL-1 0, TC5565AFL-1 2, TC5565AFL-15 






TC5565APL— 1 0, TC5565APL-1 2, TC5565APL-15 
TC5565AFL— 1 0, TC5565AFL-1 2, TC5565AFL-15 



Note: Package width and length do not include mold protrusion, allowable 
mold protrusion is 0 . 15 mm. 
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8,192 WORD X 8 BIT CMOS STATIC RAM 


[description] 

The TC5565APL/AFL is a 65,536 hit static random access memory organized as 8,192 words by 8 
bits using CMOS technology, and operates from a single 5V supply Advanced circuit techniques 
provide both high speed and low power features with a maximum operating current of 5mA/MHz 
and maximum access time of 100ns/120ns/150ns. 

When CE 2 is a logical low or CE X is a logical high, the device is placed in low power standby mode 
in which standby current is 0.6 jxA typically The TC5565APL/AFL has three control inputs. Two 
chip enables (CE 1? CE 2 ) allow for device selection and data retention control, and an output enable 
input (OE) provides fast memory access. Thus the TC5565APL/AFL is suitable for use in various 
microprocessor application systems where high speed, low power, and battery back up are required. 
The TC5565APL also features pin compatibility with the 64K bit EPROM (TMM2764D). RAM and 
EPROM are then interchangeable in the same socket, resulting in flexibility in the definition of the 
quantity of RAM versus EPROM in microprocessor application systems. The TC5565APL is offered in 
a dual-in-line 28 pin standard plastic package. 

The TC5565AFL is offered in 28 pin mini Flat Package. 


features; 


• Low Power Dissipation 

27.5mW/MHz(Max. ) Operating 

• Standby Current: lpA(Max.) Ta»25°C 

• Access Time 

TC5565APL/AFL-10L: 100ns (Max.) 
TC5565APL/AFL- 1 2L : 120ns (Max.) 
TC5565APL/AFL-15L: 150ns (Max.) 

• 5V Single Power Supply 

• Power Down Features: CE2* CEl 

• Fully Static Operation 

• Data Retention Supply Voltage: 2.0-5.5V 


Directly TTL Compatible 
: All Inputs and Outputs 
Pin Compatible with 2764 type EPROM 


TC5565APL Famil’ 

v (Packagfe Type) 

Package Type 

Device Name 

600 mil DIP 

TC5565APL 

300 mil DIP 
(Slim Package) 

*TC5563APL 

Flac Package 
(SOP) 

TC5565AFL 


*: See TC5563APL Technical Data. 


PIN CONNECTION 


(TOP VIEW) 


TC5565APL/AFL 


64k bit EPROM 
TMM2764D 


N.C. Cl 
A12C2 
A 7 C 3 
A6C4 
A5 c 5 
A 4 C 6 
A3C7 
A2 C 8 

A1C9 
A0 CIO 
I/01C11 
1/02 C 12 
3/03 C 13 
0NDC14 


28 3 VDD 
27 3 R/V 
26 3 CE 2 
25 3 Aq 
24 3 A 9 
233 An 
22 3 DU 
213 AlQ 
20 3 CEl 
19 3 l/OQ 
18 3 I/O 7 

173 i/be 
16 3 1/05 
15 3 I/O 4 


VppC 1 
A 12 C 2 
A 7 C 3 
AQt 4 
A 5 C 5 
A4E 6 
A 3 E 7 
A2I 8 
Alt 9 
A 0 CIO 
Oot 
OlE 
02C 13 
QNX>C 14 


11 

12 


283VqC 
27 DPQPmT 
26 3N.C. 
25 3A8 
24 3 A 9 
23 3AH 
22 30¥ 
213AI0 
20 ]CE 
19 3 O 7 
18 306 
I 73 O 5 
I 63 O 4 
15 303 


| PIN names! 


A 0 -A 12 

Address Inputs 


Read /Write Control Input 

OE 

Output Enable Input 

CEl, CE2 

Chip Enable Inputs 

I/01-I/08 

Data Input /Output 

VDD 

Power (+5V) 

GND 

Ground 

N.C. 

No Connection 


(BLOCK DIAGRAMl 
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TC5565APL— 1 0L, TC5565APL-1 2L, TC5565APL-1 5L 
TC5565AFL— 1 0L, TC5565AFL-1 2L, TC5565AFL-1 5L 


OPERATION MODE 


OPERATION MODE 

CEi 

CE2 

l 5E 

R/W 

I/01-I/08 

POWER 

Read 

L 

H 

L 

H 

DOUT 

IDDO 

Write 

L 

H 

* 

L 

din 

■ 


L 

H 

H 

H 

Hish-Z 


Standby 

H 

* 

* 

* 

High-Z 

IDDS 

* 

L 

* 

* 

High-Z 

■911 


*: H or L 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

VDD 

Power Supply Voltage 

-0. 3-7.0 

V 

VIN 

Input Voltage 

-0.3*-7.0 

V 

Vl/O 

Input and Output Voltage 

-0.5-VDD+0.5 

V 

PD 

Power Dissipation 

1.0/0; 6** 

W 

Tsolder 

Soldering Temperature 

260 • 10 

°C*sec 

T stg 

Storage Temperature 

-55-150 

*C 

Topr 

Operating Temperature 

0-70 

wmam 


*: -3.0V at pulse width 50ns MAX. 
**: Flat package 


D.C RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. . 

UNIT 

VDD 

Power Supply Voltage 

4.5 

5.0 

5.5 

HKH 

Vih 

Input High Voltage 

2.2 


VDD+0.3 

MEH 

VIL 

Input Low Voltage 

-0.3* 

- 

0.8 

hdh' 

VDH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

mam 


*: -3.0V at pulse width 50ns MAX. 


B-32 















































































TC5565APL— 1 0L, TC5565APL-1 2L, TC5565APL-1 5L 
TC5565AFL— 1 0L, TC5565AFL-1 2L, TC5565AFL-1 5L 


D.C. and OPERATING CHARACTERISTICS (TaO-v 70°C, V DD =*5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

IlL 

Input Leakage Current 

V IN =0 0, V DD 

- 

- 

±1.0 

yA 

lOH 

Output High Current 

V 0H -2.4V 

QQj 

B 

- 

mA 

*OL 

Output Low Current 

V O l-0.4V 

4.0 

B 

- 

mA 

X LO 

Output Leakage Current 

CE1*=V ih or CE2 »V il or 

R/W=V IL or 0 E»V ih 

V 0 ut“° % V DD 

■ 

fl 

±1.0 

yA 

Iddoi 

Operating Current 

V D d=5.5V 

CE1»V il 

CE2=Vih 

Other input* 5 

vih/vil 

IouT = ^ m ^ 

icycle^l. Ops 

n 

B 

10 

mA 

TC5565APL-10L 

TC5565AFL-10L 

tcycle 

=100ns 

■ 

B 

45 

mA 



B 

fl 

40 

mA 

TC5565APL-15L 

TC5565AFL-15L 

tcycle 

=150ns 

B 

fl 

35 

mA 

IDD02 

V DD =5.5V 

CE1=0.2V 

CE2=V dd - 0.2V 
Other input** 
V dd - 0.2V/0.2V 
lQUT = 0mA 

tcycle^l.Oys 

- 

- 

5 

mA 



B 

B 

40 

mA 



fl 

B 

35 

mA 



B 

B 

30 

mA 

I DDS1 

Standby Current 

Cll-V IH or CE2 **Vjl 

n 


3 

mA 

* 

I DDS2 

Standby Current 

CE1**V dd - 0.2V or 

CE2-0.2V 

Ta**25°C 

- 

0.6 

1.0 

yA 

Ta=0 70°C 

- 

- 

30 


*: In standby mode with C£1 £ Vop-O. 2V, these specification limits are guaranteed under 
the condition of CE2£V DD -0.2V or CE2S0.2V. 


CAPACITANCE (Ta=25°C) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

ClN 

Input Capacitance 

Vj N *=GND 

10 

pF 

c 0UT 

Output Capacitance 

Vqut-gnd 

10 


Note: This parameter periodically sampled is not 100% tested. 
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TC5565APL— 1 0L, TC5565APL-1 2L, TC5565APL-15L 
TC5565AFL— 1 0L, TC5565AFL-1 2L, TC5565AFL-1 5L 


A.C. CHARACTERISTICS (Ta«0-70 # C, Vdd-5V±10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC5565APL-10L 

TC5565AFL-10L 

ES3223SE3 

TC5565APL-15L 

TC5565AFL-15L 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

c RC 

Read Cycle Time 

100 

- 

120 

- 

150 

- 


c ACC 

Address Access Time 

- 

100 

- 

120 

- 

150 


c C01 

CEl Access Time 

- 

100 

- 

120 

- 

150 


c C02 

CE2 Access Time 

- 

100 

- 

120 

- 

150 


toE 

Output Enable to Output Valid 

- 

50 

- 

60 

- 

70 

ns 

c C0E 

Chip Enable (Cl?l, CE2) to 

Output in Low-Z 

10 

- 

10 

- 

15 

- 


tOEE 

Output Enable to Output in Low-Z 

5 

- 

5 

- 

5 

- 


t0D 

Chip Enable (£El, CE2) to 

Output in High-Z 

n 

35 

- 

40 

- 

50 


c ODO 

Output Enable to Output in High-Z 

- 

35 

- 

40 

- 

50 


c OH 

Output Data Hold Time 

20 

- 

20 

- 

20 

- 



WRITE CYCLE 


SYMBOL 

PARAMETER 

TC5565APL-10L 

TC5565AFL-10L 

mm 


TC55654 

TC5565A 

lPL-15L 

iFL-lSL 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

c WC 

Write Cycle Time 

100 

- 

o 

CM 

H 

- 

150 

- 

ns 

C WP 

Write Pulse Width 

60 

- 

70 

- 

90 

- 

£ CW 

Chip Selection to End of Write 

80 

- 

85 

- 

100 

- 

C AS 

Address Set up Time 

0 

m 

mm 

- 

0 

- 

C WR 

Write Recovery Time 

0 

m 

0 

- 

0 

- 

c ODW 

R/W to Output High-Z 

- 

35 

- 

40 

- 

50 

£ oew 

R/W to Output Low-Z 

5 

- 

5 

- 

10 

- 

tDS 

Data Set up Time 

40 

- 

50 

- 

60 

- 

C DH 

Data Hold Time 

0 

- 


- 

0 

- 


A.C. TEST CONDITION 


Output Load : lOOpF + 1 TTL Gate 

Input Pulse Level : 0.6V, 2.4V 

Timing Measurement VlN : 0.8V, 2.2V 

Reference Level VoUT i 0.8V, 2.2V 

tr» tf : 5ns 


B-34 



















































































































TC5565APL— 1 0L, TC5565APL-1 2L, TC5565APL-1 5L 
TC5565AFL— 1 0L, TC5565AFL-1 2L, TC5565AFL-1 5L 


TIMING WAVEFORMS 
READ CYCLE (1) 








TC5565APL-10L, TC5565APL-1 2L, TC5565APL-1 5L 
TC5565AFL-1 OL, TC5565AFL-1 2L, TC5565AFL-1 5L 
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TC5565APL— 1 0L, TC5565APL-1 2L, TC5565APL-1 5L 
TC5565AFL-1 OL, TC5565AFL-1 2L, TC5565AFL-1 5L 


Note 1. R/W is High for Read Cycle. 

2. Assuming that EEl Low transition or CE2 High transition occurs coincident 
with or after R/W Low transition. Outputs remain in a high impedance state. 

3. Assuming that £El High transition or CE2 Low transition occurs coincident 
with or prior to R/W High transition. Outputs remain in a high impedance 
state. 

4. Assuming that T5E is High for Write Cycle, Outputs are in high impedance 
state during this period. 


DATA RETENTION CHARACTERISTICS (Ta-0-70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

VDH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

IDDS2 

Standby Supply Current 

VDD-3.0V 

- 

- 

15 

UA 

VDD-5.5V 


- 

30 

c CDR 

Chip Deselection to Data Retention Mode 

0 

- 

- 

US 

*R 

Recovery Time 

tRC * 

- 

- 

US 


*: Read cycle time. 

CEi Controlled Data Retention Mode (1 ) 



CE 2 Controlled Data Retention Mode (3) 
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TC5565APL-10L, TC5565APL-12L, TC5565APL-1 5L 
TC5565AFL— 1 0L, TC5565AFL-12L, TC5565AFL-1 5L 


Note 1 : In £El controlled data retention mode, minimum standby current mode is 
achieved under the condition of CE230.2V or CE2 £Vdd-0. 2V. 

2 : If the V m of CE X is 2.2V in active operation, I DDS1 current flows during the 

period that the VdD voltage is going down from 4.5V to 2.4V. 

3 : In CE2 controlled data retention mode, minimum standby current mode is 

achieved under the condition of CE2S0.2V. 


DEVICE INFORMATION 

The TC5565APL/AFL is an asynchronous RAM using address activated circuit 
thus the internal operation is synchronous. Then once row address change occur, 
the precharge operation is executed by internal pulse generated from row address 
transient. Therefore the peak current flows only after row address change, as 
shown in the following figure. 

This peak current may induce the noise on Vdd/GND lines. Thus the use of about 
O.lpF decoupling capacitor for every device is recommended to eliminate such noise. 


ADDRESSES 


I DDO 

(mA) 



V DD = &5V 
Vih= &3V 
V IL = CX2V 

Horizontal = lOOns/div 


Pig .TYPICAL CURRENT WAVEFORMS 
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TC5565APL— 1 0L, TC5565APL-1 2L, TC5565APL-1 5L 
TC5565AFL— 1 0L, TC5565AFL-1 2L, TC5565AFL-1 5L 






TC5565APL— 1 0L, TC5565APL-12L, TC5565APL-1 5L 
TC5565AFL-10L, TC5565AFL-1 2L, TC5565AFL-1 5L 



(450mil) 





32,768 WORDS x 8 BIT STATIC RAM 


DESCRIPTION 


The TC55257BPL is a 262,144 bit static random access memory organized as 32,768 words by 8 bits 
using CMOS technology, and operates from a single 5V supply. Advanced circuit techniques provide 
both high speed and low power features with an operating current of 5mA/MHz (Typ.) and minimum 
cycle time of 85ns. 

When CE is a logical high, the device is placed in low power standby mode in which standby current 
is 2|xA typically. The TC55257BPL has two control inputs. _Chip enable (CE) allows for device selection 
and data retention control, and an output enable input (OE) provides fast memory access. Thus the 
TC55257BPL is suitable for use in various microprocessor application systems where high speed, low 
power, and battery back up are required. 

The TC55257BPL is offered in both a standard dual-in-line 28 pin plastic package (0.6/0. 3 inch 
width) and small-out-line plastic flat package. 


FEATURES 


• Low Power Dissipation • Access Time 

27.5mW/MHz (Typ.) Operating 

• Standby Current 

lOOpA (Max.) : 

TC55257 BPL-85 / BFL-85 / BSPL-85 
BPL-10 / BFL-10 / BSPL-10 

• 5V Single Power Supply 

• Power Down Feature: Cl) 



TC55257BPL-85 

TC55257BFL-85 

TC55257BSPL-85 

TC55257BPL-10 

TC55257BFL-10 

TC55257BSPL-10 

Access Time (max.) 

85ns 

100ns 

Chip Enable Access 

Time (max.) 

85ns 


Output Enable Time 
(Max.) 

45ns 

50ns 


• Data retention Supply Voltage: • Directly TTL Compatible: All Inputs and Outputs 

2.0~5.5V • Plastic DIP, Plastic FP and Plastic Slim Package 

PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM 


A14[ 1 
A12[ 2 
A7l 3 
A6[ 4 
A5C 5 
A4[ 6 
A3[ 7 
A2[ 8 
Alt 9 
A0[ 10 
1/01 C 11 
1/02 C 12 
1/03 C 13 
GNDC 14 



PIN NAMES 


A0~A14 

Address Inputs 

R/W 

Read/Write Control Input 


Output Enable Input 

XI 

Chip Enable Input 

O 

7 

6 

00 

Data Input/Output 

Vdd 

Power ( + 5V) 

GND 

Ground 
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TC55257BPL— 85, TC55257BPL-1 0 
TC55257BFL— 85, TC55257BFL-10 
TC55257BSPL— 85, TC55257BSPL-1 0 


OPERATION MODE 


OPERATION MODE 

ZZ 

X5Z 

R/W 

1/01-1/08 

POWER 

Read 

L 

l 

H. 

Dqut 

boo 

Write 

L 

* 

L 

Din 

Iqdo 

Output Deselect 

L 

H 

H 

High-Z 

boo 

Standby 

H 

* 

* 

High-Z 

bos 


*: HorL 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

Vdd 

Power Supply Voltage 

- 0.3— 7.0 

V 

V| N 

Input Voltage 

- 0.3*— 7.0 

V 

V.,0 

Input and Output Voltage 

-0.5*— Vdd + 0.5 

V 

Po 

Power Dissipation 

1.0/ 0.8/ 0.6** 

W 

Tsolder 

Soldering Temperature 

260-10 

•C-sec 

Tstrg 

Storage Temperature 

-55-150 

•c 

Topr 

Operating Temperature 

0-70 

•c 


*) —3.0V at pulse width 50ns 
**) 0.6inch 1.0W, O.Sinch 0.8W, 0.45inch 0.6W 


D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

Vih 

Input High Voltage 

2.2 

' - 

Vdd + 0.3 

V 

V.L 

Input Low Voltage 

-0.3* 

- 

0.8 

V 

Vdh 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 


*) -3.0V at pulse width 50ns 
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TC55257BPL— 85, TC55257BPL-10 
TC55257BFL-85, TC55257BFL-10 
TC55257BSPL— 85, TC55257BSPL-1 0 


D.C. and OPERATING CHARACTERISTICS (Ta = 0~70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNITS 

IlL 

Input Leakage Current 

V|N « o~ v DD 

- 

- 

±1.0 

jiA 

•oh 

Output High Current 

V 0 H = 2.4V 

-1.0 

- 

- 

mA 

•ol 

Output Low Current 

Vql ■ 0.4V 

mm 

- 

- 

mA 

•to 

Output Leakage Current 

CE » V IH or R/W *= V|L or UE*V, H 

V 0 UT * 0 ~ V DD 

m 

B 

±1.0 

PA 

■ 

Operating Current 

V,L 

R/W « V,H 

Other Input » Vih /Vil 
•out = 0mA 

R5HEH 

- 

10 

Bfl 

mA 

Min. cycle 

■ 

■ 

70 

•oD02 

ZE = 0.2V 

R/W = Vd D - 0.2V 

Other Input 

= V DD - 0.2V /0.2V 

•out s 0mA 



5 

- 

mA 

Min. cycle 

l 

1 

60 

•dOSI 

Standby Current 

££ = Vih 

- 

- 

3 

mA 

•dD$2 

Standby Current 

ZE - V DD - Q.2V 

V DD = 2.0V-5.5V 

Ta = 0-70*C 

B 

2 

100 

pA 


CAPACITANCE (Ta = 25 0 C, f=1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

Qn 

Input Capacitance 

V in = GND 

10 

PF 

Qjut 

Output Capacitance 

Vout*GND 

10 

PF 


Note: This parameter is periodically sampled and is not 100% tested. 







































































TC55257BPL-85, TC55257BPL-10 
TC55257BFL—85, TC55257BFL-10 
TC55257BSPL—85, TC55257BSPL-10 


A.C. CHARACTERISTICS (Ta = 0~70°C V D d = 5V±10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC55257BPL-85 

TC55257BFL-85 

TC55257BSPL-85 

TC55257BPL-10 

TC55257BFL-10 

TC55257BSPL-10 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

85 

- 

100 

- 

ns 

tACC 

Address Access Time 

- 

85 

- 

100 

tco 

(H: Access Time 

- 

85 

- 

100 

tOE 

Output Enable to Output in Valid 

- 

45 

- 

50 

tCOE 

Chip Enable (££) to Output in Low 

10 

- 

10 

- 

tOEE 

Output Enable to Output in 

Low-Z 

5 

- 

5 

- 

too 

Chip Enable (£1) to Output in 

High-Z 


30 

- 

50 

tODO 

Output Enable to Output in High-Z 

- 

30 

- 

40 

tOH 

Output Data Hold Time 

10 

- 

10 

- 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55257BPL-85 

TC55257BFL-85 

TC55257BSPL-85 

TC55257BPL-10 

TC55257BFL-10 

TC55257BSPL-10 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

85 

- 

100 

- 

ns 

twp 

Write Pulse Width 

60 

- 

70 

- 

tew 

Chip Selection to End of Write 

65 

- 

90 

- 

Us 

Address Set up Time 

0 

- 

0 

- 

twR 

Write Recovery Time 

5 

- 

5 

- 

toDW 

R/W to Output High-Z 

- 

30 

- 

50 

tOEW 

R/W to Output Low-Z 

5 

- 

5 

- 

*D$ 

Data Set up Time 

40 

- 

40 

- 

tDH 

Data Hold Time 

0 

- 

0 

- 


A.C. TEST CONDITIONS 


Output Load 
Input Pulse Level 
Timing Measurement 
Reference Level 
t r ,tf 


lOOpF + 1 TTL Gate 
0.6V, 2.4V 
0.8V, 2.2V 
0.8V, 2.2V 
5ns 
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TC55257BPL— 85, TC55257BPL-1 0 
TC55257BFL— 85, TC55257BFL-10 
TC55257BSPL— 85, TC55257BSPL-1 0 

TIMING WAVEFROMS 
READ CYCLE ») 
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TC55257BPL— 85, TC55257BPL-1 0 
TC55257BFL— 85, TC55257BFL-10 
TC55257BSPL— 85, TC55257BSPL-10 


WRITE CYCLE 2 «> (CE Controlled Write) 


WVC 



Note: l.R/W is High for read cycle. 

2. Assuming that CE low transition occurs coincident with or after B/W Low transition, 
Outputs remain a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to E/W High transition, 
Outputs remain a high impedance state. 

4. Assuming that CE is High for Write Cycle, Outputs are in high impedance state 
during this period. 
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TC55257BPL— 85, TC55257BPL-10 
TC55257BFL— 85, TC55257BFL-10 
TC55257BSPL— 85, TC55257BSPL-10 


DATA RETENTION CHARACTERISTICS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdh 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

IODS2 

Standby Supply 

Current 

V DH =: 3.0V 

- 

- 

50 

pA 

V dh * 5.5V 

- 

- 

100 

tCDR 

Chip Deselection to Data Retention 

Mode 

0 

- 

- 

PS 


Recovery Time 

^co) 

- 

- 


Note (1): Read Cycle Time. 


CE Controlled Data Retention Mode 



Note (2): If the V IH of CE is 2.2V in operation, I DDS1 current flows during the period that 
the V DD voltage is going down from 4.5V to 2.4V. 
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TC55257BPL— 85, TC55257BPL-1 0 
TC55257BFL— 85, TC55257BFL-10 
TC5525 7 BS PL— 85 , TC55257BSPL-1 0 






TC55257BPL— 85, TC55257BPL-10 
TC55257BFL— 85, TC55257BFL-10 
TC55257BSPL— 85, TC55257BSPL-10 
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TC55257BPL— 85, TC55257BPL-1 0 
TC55257BFL-85, TC55257BFL-10 
TC55257BSPL— 85, TC55257BSPL-10 


OUTLINE DRAWINGS (DIP28 - P - 300B) 

UNIT: mm 



Note: Package width and length do not include mold p intrusion, allowable mold protrusion is 
0.15mm. 
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32,768 WORDS x 8 BIT STATIC RAM 


DESCRIPTION 

The TC55257BPL is a 262,144 bit static random access memory organized as 32,768 words by 8 bits 
using CMOS technology, and operates from a single 5V supply. Advanced circuit techniques provide 
both high speed and low power features with an operating current of 5mA/MHz (Typ.) and minimum 
cycle time of 85ns. 

When CE is a logical high, the device is placed in low power standby mode in which standby current 
is 2|xA at room temperature. The TC55257BPL has two control inputs. Chip enable (CE) allows for 
device selection and data retention control, and an output enable input (OE) provides fast memory 
access. Thus the TC55257BPL is suitable for use in various microprocessor application systems where 
high speed, low power, and battery back up are required. 

The TC55257BPL is offered in both standard dual-in-line 28 pin 0.6 and 0.3 inch width plastic 
packages. The TC55257BFL is offered in a 28 pin 450 mil small outline plastic flat package. 


FEATURES 


• Low Power Dissipation 
27.5mW / MHz (Typ.) Operating 

• Standby Current ' 

2pA at Ta = 25°C (Max.) : 

TC55257 BPL-85L / BFL-85L / BSPL-85L 
BPL-10L / BFL-10L / BSPL-10L 

• 5V Single Power Supply 

• Power Down Feature: CI£ 


• Access Time 



TC55257BPL-85L 

TC55257BFL-85L 

TC55257BSPL-85L 

TC55257BPL-1QL 

TC55257BFL-10L 

TC55257BSPL-10L 

Access Time (max.) 

85ns 

100ns 


85n$ 

100ns 

Output Enable Time 
(Max.) 

45ns 

50ns 


• Data retention Supply Voltage: 

2.0V — 5.5V 

PIN CONNECTION (TOP VIEW) 


• Directly TTL Compatible: All Inputs and Outputs 

• Plastic DIP, Plastic FP and Plastic Slim Package 
BLOCK DIAGRAM 



PIN NAMES 


A0~A14 

Address Inputs 

R/W 

Read/Write Control Input 


Output Enable Input 

U 

Chip Enable Input 

— 

o 

7 

o 

03 

Data Input/Output 

Vdd 

Power ( + 5V) 

GND 

Ground 




















TC55257BPL-85L, TC55257BPL-10L 
TC55257BFL-85L, TC55257BFL-10L 
TC55257BSPL-85L, TC55257BSPL-10L 


OPERATION MODE 


OPERATION MODE 

U 

OF 

R/W 

1/01-1/08 

POWER 

Read 

L 

L 

H 

Dout 

Iddo 

Write 

L 

* 

L 

Din 

boo 

Output Deselect 

L 

H 

H 

High-Z 

boo 

Standby 

H 

• 

* 

High-Z 

bos 


♦: HorL 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

Voo 

Power Supply Voltage 

- 0.3— 7.0 

V 

V,n 

Input Voltage 

- 0.3*— 7.0 

V 

V,/o 

Input and Output Voltage 

- 0.5*— V 0 o + 0.5 

V 

Po 

Power Dissipation 

1.0/ 0.8/ 0.6** 

W 

Tsolder 

Soldering Temperature 

260*10 

*C • sec 

Tstrg 

Storage Temperature 

-55-150 

•c 

Topr 

Operating Temperature 

o 

r* 

o 

•c 


*) -3.0V at pulse width 50ns 
**) 0.6inch 1.0W, 0.3inch 0.8W, 0.45inch 0.6W 


D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Voo 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

Vih 

Input High Voltage 

2.2 

- 

Voo + 0.3 

V 

V.L 

Input Low Voltage 

-0.3* 

- 

0.8 

V 

BEUB 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 


*) - 3.0V at pulse width 50ns 


B-52 










































































TC55257BPL-85L, TC55257BPL-10L 
TC55257BFL— 85L, TC55257BFL-10L 
TC55257BSPL-85L, TC55257BSPL-1 OL 


D.C. and OPERATING CHARACTERISTICS (Ta = 0~70 8 C, V DD = 5V + 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNITS 

In 

Input Leakage Current 

Vin»0~V dd 

- 

- 

±1.0 

pA 

•oh 


V 0 H * 2.4V 

-1.0 

- 

- 

mA 

•OL 

Output Low Current 

Voi » 0.4V 

mm 

- 

- 

mA 

•lo 

Output Leakage Current 

CP s V|h or R/W *s V|l or OP *» V^ 

Vqut * 0~V DD 

m 

■ 

±1.0 

pA 

•ddoi 

Operating Current 

CP » V| L 

R/W a V,H 

Other Input ■ Vih /V|j. 
•out b 0mA 

*cyde “ Ip* 

- 

10 

- 

mA 

tcyd* B 

Min. cycle 

u 

■ 

70 

•dD02 

CP« 0.2V 

R/W » Vqd ” 0.2V 

Other Input 

« V DD - 0.2V/ 0.2V 
•out * 0mA 

EMSSMM 

- 

5 

- 

mA 

tcyde s 

Min. cycle 

B 

B 

60 

•odsi 

Standby Current 

CP a V|H 

- 

- 

3 

mA 

•DDS2 

Standby Current 

CP - V 00 - 0.2V 

V D0 « 2.0V~5.5V • 

Ta»0~70*C 

_ 

_ 

30 

pA 

Ta = 25 # C 

H 

- 

2 


CAPACITANCE (Ta = 25°C, f=1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C, N 

Input Capacitance 

V| N *GND 

10 

pF 

0)UT 

Output Capacitance 

Vout»GND 

10 

PF 


Note: This parameter is periodically sampled and is not 100% tested. 


B-53 










































































TC55257BPL-85L, TC55257BPL-10L 
TC55257BFL-85L, TC55257BFL-1 OL 
TC55257BSPL— 85L, TC55257BSPL-10L 


A.C. CHARACTERISTICS (Ta * 0~70°C, V DD = 5V ± 10%) 
HEAD CYCLE 


SYMBOL 

PARAMETER 

TC55257BPL-85L 

TC55257BFL-85L 

TC55257BSPL-85L 

TC55257BPL-10L 

TC55257BFL-10L 

TC55257BSPL-1QL 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

*RC 

Read Cycle Time 

85 

- 

100 

~ 

ns 

tACC 

Address Access Time 

- 

85 

- 

100 

t C o 

C£ Access Time 

- 

85 

- 

100 

toE 

Output Enable to Output in Valid 

- 

45 

- 

50 

tcOE 

Chip Enable (Cl*) to Output in Low 

10 

- 

10 

- 

t06E 

Output Enable to Output in 

Low-Z 

5 

- 

5 

- 

too 

Chip Enable (CE) to Output in 

High-Z 

- 

30 

- 

50 

toDO 

Output Enable to Output in High-Z 

- 

30 

- 

40 

tOH 

Output Data Hold Time 

10 

- 

10 

- 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55257BPL-85L 

TC55257BFL-85L 

TC55257BSPL-85L 

TC55257BPL-10L 

TC55257BFL-10L 

TC55257BSPL-10L 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

85 

- 

100 

- 

ns 

twp 

Write Pulse Width 

60 

- 

70 

- 

tew 

Chip Selection to End of Write 

65 

- 

90 

- 

tAS 

Address Set up Time 

0 

- 

0 

- 

twR 

Write Recovery Time 

5 

- 

5 

- 

tODW 

R/W to Output High-Z 

- 

30 

- 

50 

tOEW 

R/W to Output Low-Z 

5 

- 

5 

- 

tos 

Data Set up Time 

40 

- 

40 

- 

tOH 

Data Hold Time 

0 

- 

0 

- 


A.C. TEST CONDITIONS 


Output Load 
Input Pulse Level 
Timing Measurement 
Reference Level 
t r ,tf 


100pF+ 1 TTL Gate 
0.6V, 2.4V 
0.8V, 2.2V 
0.8V, 2.2V 
5ns 



























































































TC55257BPL— 85L, TC55257BPL-10L 
TC55257BFL— 85L, TC55257BFL-10L 
TC55257BSPL— 85L, TC55257BSPL-10L 









TC55257BPL— 85L, TC55257BPL-10L 
TC55257BFL-85L, TC55257BFL-10L 
TC55257BSPL— 85L, TC55257BSPL-10L 


WRITE CYCLE 2 <*> (CE Controlled Write) 



Note: l.R/W is High for read cycle. 

2. Assuming that CE low transition occurs coincident with or after R/W Low transition, 
Outputs remain a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to R/W High transition, 
Outputs remain a high impedance state. 

4. Assuming that OH is High for Write Cycle, Outputs are in high impedance state 
during this period. 
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TC55257BPL— 85L, TC55257BPL-1 OL 
TC55257BFL— 85L, TC55257BFL-1 OL 
TC55257BSPL— 85L, TC55257BSPL-1 OL 


DATA RETENTION CHARACTERISTICS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V 0 H 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

•DDS2 

Standby Supply 

Current 

V D h * 3.0V 

- 

- 

20 

pA 

V dh = 5.5V 

- 

- 

30 

tCDR 

Chip Deselection to Data Retention 
Mode 

0 

- 

- 

PS 

tR 

Recovery Time 

tRCO) 

- 

- 


Note (1): Read Cycle Time. 


CE Controlled Data Retention Mode 



Note (2): If the V IH of CE is 2.2V in active operation, I DDS i current flows during the period that 
the V DD voltage is going down from 4.5V to 2.4V. 
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TC55257BPL— 85L, TC55257BPL-1 OL 
TC55257BFL— 85L, TC55257BFL-10L 
TC5525 7 BSPL— 85 L, TC55257BSPL-10L 








TC55257BPL— 85L, TC55257BPL-1 OL 
TC55257BFL-85L, TC55257BFL-10L 
TC55257BSPL— 85L, TC55257BSPL-10L 
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TC55257BPL-85L, TC55257BPL-10L 
TC55257BFL— 85L, TC55257BFL-10L 
TC55257BSPL— 85L, TC55257BSPL-10L 


OUTLINE DRAWINGS (DIP28 - P - 300B) 

UNIT: mm 



Note: Package width and length do not include mold p rotrusion, allowable mold protrusion is 
0.15mm. 
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32,768 WORDS X 8 BIT STATIC RAM 


PRELIMINARY 


DESCRIPTION 

The TC55257BPI is 262,144 bit static random access memory organized as 32,768 words by 8 bits 
using CMOS technology, and operated from a single 5V supply. Advanced circuit techniques provide 
both high speed and low power features with an operating current of 5m A/MHz (Typ-) and maximum 
access time of 100ns. When CE is a logical high, the device is placed in low power standby mode in 
which standby current is 2pA at room temperature. 

The TC55257BPI has two control inputs. Chip enable (CE) allows for device selection and data retention 
control, and an output enable input (OE) provides fast memory access. Thus the TC55257BPI is suitable 
for use in various microprocessor application systems where high speed, low power, and battery back up 
are required. The TC55257BPI is guaranteed for a - 40 ~ 85°C operating temperature range suitable 
for use in wide operating temperature systems. 

The TC55257BPI is offered in both standard dual-in-line 28 pin 0.6 and 0.3 inch width plastic 
packages. The TC55257BFI is offered in a 28 pin 450 mil small outline plastic flat package. 


FEATURES 

• Low Power Dissipation 
27.5mW/MHz (Typ.) Operating 

• Standby Current \ 

2pA at Ta = 25°C (Max.) : 
TC55257BPI-10L / BFI-10L / BSPI-10L 

• 5V Single Power Supply 

• Power Down Feature : CE 


• Data retention Supply Voltage : 

2.0V ~ 5.5V 

• Wide Operating Temperature : 

—40 - 85°C 


PIN CONNECTION (TOP VIEW) 



PIN NAMES 


A0-A14 

Address Inputs 

R/W 

Read/Write Control Input 

m 

Output Enable Input 

u 

Chip Enable Input 

1/01—1/08 

Data Input/Output 

v 00 

Power ( + 5V) 

GND 

Ground 


• Access Time 



TC55i57BPM0L 

TC55257BFI-10L 

TC55257BSPM0L 

Access Time (max.) 

100n$ 

Chip Enable Access Time (max.) 

100n$ 

Output Enable Time (Max.) 

50ns 


• Directly TTL Compatible: All Inputs and Outputs 

• Plastic DIP, Plastic FP and Plastic Slim Package 
DIP, Plastic FP and Plastic Slim Package 


BLOCK DIAGRAM 





TC55257BPI-1 OL, TC55257BFI-1 OL 
TC55257BSPI— 1 0L 


OPERATION MODE 


OPERATION MODE 

U 

m 

R/W 

1/01-1/08 

POWER 

Read 

L 

i 

H 

Dout 

Iddo 

Write 

L 

* 

L 

Din 

boo 

Output Deselect 

L 

H 

H 

High-Z 

boo 

Standby 

H 

* 

* 

High-Z 

Idds 


*: HorL 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

Vdd 

Power Supply Voltage 

- 0.3— 7.0 

V 

Vin 

Input Voltage 


V 

V|/0 

Input and Output Voltage 

-0.5*— V DD + 0.5 

V 

Po 

Power Dissipation 

1.0/ 0.8/ 0.6** 

W 

Tsolder 

Soldering Temperature 

260-10 

•C-sec 

Tstrg 

Storage Temperature 

-55-150 

•c 

Topr 

Operating Temperature 

-40-85 

•c 


*) - 3.0V at pulse width 50ns 
**) 0.6inch 1.0W, 0.3inch 0.8W, 0.45inch 0.6W 


D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Voo 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V| H 

Input High Voltage 

2.4 

- 

V D d ♦ 0.3 

V 

V,L 

Input Low Voltage 

- 0.3* 

- 

0.6 

V 

Vdh 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 


*) - 3.0V at pulse width 50ns 
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TC55257BPI— 1 OL, TC55257BFI-1 OL 

TC55257BSPI— 1 0L 


D.C. and OPERATING CHARACTERISTICS (Ta= -40~85°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNITS 

warn 

Input Leakage Current 

Vin = 0 ~ Vqd 

- 

- 

±1.0 

pA 

•oh 

Output High Current 

Voh = 2.4V 

-1.0 

- 

- 

mA 

•OL 

Output Low Current 

V 0L * 0.4V 

mm 

- 

- 

mA 

•lo 

Output Leakage Current 

ZZ S V,H or R/W = V IL or $£« V IH 

Vqut = 0 ~ V DD 

m 

B 

±1.0 

pA 

•ddoi 

Operating Current 

ZE m V il 

R/W = V,H 

Other Input » V| H / V iL 
•out 3 0mA 

mm 

- 

10 

- 

mA 

*cyd# = 

Min. cycle 

■ 

■ 

70 

•DD02 

ZE= 0.2V 

R/W = Vqq - 0.2V 

Other Input 

= V DD - 0.2V /0.2V 
•out = 0mA 



5 

- 

mA 

t C yd« 3 

Min. cycle 

1 

1 

60 

•ddsi 

Standby Current 

CE = v,H 

- 

- 

3 

mA 

•DDS2 

Standby Current 

CE - V DD - 0.2V 

V BD = 2.0V~S.5V 

Ta= - 40— 85°C 


_ 

50 

pA 

Ta« 25°C 

- 

- 

2 


CAPACITANCE (Ta = 25°C, f=1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

Qn 

Input Capacitance 

V|m = GND 

10 

PF 

Q>ut 

Output Capacitance 

V 0 ut«GND 

10 

PF 


Note: This parameter is periodically sampled and is not 100% tested. 
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TC55257BPI-10L, TC55257BFI-10L 
TC55257BSPI— 1 0L 


AX. CHARACTERISTICS (Ta = -40~85°C, V DD a 5V ± 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC552578PI-10L 

TC55257BFI-10L 

TC55257BSPM0L 

UNIT 

MIN. 

MAX. 

tRC 

Read Cycle Time 

100 

- 

ns 

tACC 

Address Access Time 

- 

100 

fro 

CE Access Time 

- 

100 

t()E 

Output Enable to Output in Valid 

- 

50 

tCOE 

Chip Enable (CE) to Output in Low 

5 

- 

t<>EE 

Output Enable to Output in Low-Z 

0 

- 

too 

Chip Enable (CE) to Output in High-Z 

- 

50 

toDO 

Output Enable to Output in High>Z 

- 

40 

tOH 

dutput Data Hold Time 

10 

- 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55257BPI-10L 

TC55257BFI-10L 

TC55257BSPI-10L 

UNIT 

MIN. 

MAX. 

twc 

Write Cycle Time 

100 

- 

ns 

twp 

Write Pulse Width 

70 

- 

tew 

Chip Selection to End of Write 

90 

- 

tAS 

Address Set up Time 

0 

- 

twR 

Write Recovery Time 

5 

- 

tODW 

R/W to Output High-Z 

- 

50 

tOEW 

R/W to Output Low-Z 

0 

- 

tos 

Data Set up Time 

40 

- 

tDH 

Data Hold Time 

0 

- 


A.C. TEST CONDITIONS 


Output Load 
Input Pulse Level 
Timing Measurement 
Reference Level 
tr.fr 


lOOpF + 1 TTL Gate 
0.4V, 2.6V 
0.6V, 2.4V 
0.8V, 2.2V 
5ns 





































































TC55257BPI-1 OL, TC55257BFI-1 OL 

TC55257BSPI— 1 0L 












TC55257BPI-1 OL, TC55257BFI-1 OL 
TC55257BSPI— 1 0L 


WRITE CYCLE 2 w (CE Controlled Write) 


Din 



Note: 1. R/W is High' for read cycle. 

2. Assuming that CE low transition occurs coincident with or after R/W Low transition, 
Outputs remain a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to R/W High transition, 
Outputs remain a high impedance state. 

4. Assuming that CE is High for Write Cycle, Outputs are in high impedance state 
during this period. 
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TC55257BPI-1 OL, TC55257BFI-1 OL 

TC55257BSPI— 1 0L 


DATA RETENTION CHARACTERISTICS (Ta = -40~85°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdh 

Data Retention Supply Voltage 

2.0 

— 

5.5 

V 

! DDS2 

Standby Supply 

Current 

V D „ = 3.0V 

- 

mam 

30 

pA 

V DH = 5.5V 

- 

- 

50 

tCDR 

Chip Deselection to Data Retention 

Mode 

0 

- 

- 

ns 

tR 

Recovery Time 

tRCO) 

- 

- 


Note (1): Read Cycle Time. 


CE Controlled Data Retention Mode 



Note (2): If the V IH of CE is 2.4V in active operation, I DDS1 current flows during the period that 
the V DD voltage is going down from 4.5V to 2.4V. 
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TC55257BPI— 1 0L, TC55257BFI-1 OL 
TC55257BSPI— 1 0L 








TC55257BPI— 1 0L, TC55257BFI-10L 

TC55257BSPI— 1 0L 
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TC55257BPI— 1 0L, TC55257BFI-1 OL 
TC55257BSPI— 1 0L 


OUTLINE DRAWINGS (DIP28 - P - 300B) 

UNIT: mm 



Note: Package width and length do not include mold p rotrusion, allowable mold protrusion is 
0.15mm. 
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32,768 WORDS x 8 BIT STATIC RAM 


PRELIMINARY 


DESCRIPTION 

The TC551001PL/FL is a 1,048,576 bit static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operates from a single 5V power supply Advanced circuit techniques 
provide both high speed and low power featu res with an operating current of 5m A/MHz (Typ.) and 
minimum cycle time of 85/100ns. When CE1 is a logical high, or CE2 is a logical low, the device is 
placed in low power standby mode in which stand by current is 2|jlA typically. The TC551001PL/FL has 
three control inputs. Chip enable inputs (CE1,CE2) allow for device selection and data retention 
control, and an output enable input (OE) provides fast memory access. Thus the TC551001PL/FL is 
suitable for use in various microprocessor application systems where high speed, low power, and battery 
back up are required. 

The TC551001PL is offered in a dual-in-line standard 32 pin 600 mil plastic package. The TC551001FL 
is offered in a 32 pin 525 mil small-outline plastic flat package. 


FEATURES 

• Low Power Dissipation 

27.5mW/MHz (Typ.) 

• Standby Current: 100pA(Max.) 

• 5V Single Power Sup ply 

• Power Down Feature: CE1, CE2 

• Data retention Supply Voltage : 2.0 ~ 5.5V 


• Access Time 



TC551001 

PL/FL-85 

TC551001 

PL/FL-10 

Access Time (max.) 

85ns 

100ns 

CEl Access Time (max.) 

85ns 

100ns 

CE2 Access Time (max.) 

85ns 

50ns 

OE Access Time (max.) 

45ns 

50ns 


• Directly TTL Compatible: All Inputs and Outputs 

• Plastic DIP, Plastic Flat Package 


PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM 


N.C. C 

N^/ 

□ V D d 

A16 C 


□ A15 

A14 C 


□ CE2 

A12 C 


□ R/W 

A7 C 


□ A13 

A6 C 


□ A8 

A5 C 


□ A9 

A4 C 


□ All 

A3 C 


□ m 

A2 C 


□ A10 

A1 C 


□ CET 

AO C 


□ 1/08 

l/OI C 


□ 1/07 

1/02 C 


D 1/06 

1/03 C 


□ 1/05 

GND C 


D 1/04 


PIN NAMES 


A0-A16 

Address Inputs 

R/W 

Read /Write Control Input 

Ge 

Output Enable Input 

CET.CE2 

Chip Enable Input 

1/01—1/08 

Data Input/ Output 

Vdd 

Power ( + 5V) 

GND 

Ground 

N.C. 

No Connection 


A4 C 
A5c 
A6 C 
A7c 
A12c 
A13 c 
A140 
A1 5° 
A16° 


S~J 


CE 


l/OI 


1/08 


Ss 


MEMORY CELL 
ARRAY 
512x64x32 
(1048576) 

SENSE AMP. 


n COLUMN ADDRESS 
T PE C QP.E.BL 
COLUMN ADDRESS |_J 
, R EGI STE R.., t 

COLUMN ADDRESS 

rnfmn 

A0A1 A2 A3 A8A9A10A11 


Ol O- 
R/Wo- 
CEf 
CE2 




0 jO 





- CE 
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TC551 001 PL-85, TC551 001 PL-10 
TC551 001 FL— 85, TC551 001 FL-1 0 


OPERATION MODE 


OPERATION MODE 

CEf 

CE2 


R/W 

l/OI - 1/08 

POWER 

Read 

L 

H 

l 

H 

Dout 

boo 

Write 

L 

H 

* 

L 

Din 

Iddo 

Output Deselect 

L 

H 

H 

H 

High-Z 

•ddo 

Standby 

H 

* 

* 

* 

High-Z 

bos 

* 

L 

* 

* 

High-Z 

bos 


*: H or L 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

V D d 

Power Supply Voltage 

-0.3 — 7.0 

V 

V|N 

Input Voltage 

wsmam 

V 

V)/o 

Input and Output Voltage 

-0.5~V DD '+ 0.5 

V 

Po 

Power Dissipation 

1 .0/0.6** 

W 

Tsolder 

Soldering Temperature 

260-10 

®C- sec 

Tstrg. 

Storage Temperature 

-55-150 

• c 

Topr. 

Operating Temperature 

0-70 

°C 


*: —3.0V at pulse width 50ns MAX. 

**: SOP 

D.C. RECOMMENDED OPERATING CONDITIONS. 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

Vih 

Input High Voltage 

2.2 

- 

V D0 ♦ 0.3 

V|L 

Input Low Voltage 

-0.3* 

- 

0.8 

Vdh 

Data Retention Supply Voltage 

2.0 

- 

5.5 


*: -3.0V at pulse width 50ns MAX. 
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TC551 001 PL-85, TC551 001 PL-1 0 
TC551 001 FL-85, TC551 001 FL-1 0 


D.C. and OPERATING CHARACTERISTICS ( Ta = 0 ~ 70 °C, V DD = 5V ± 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

III 

Input Leakage Current 

V|N = 0 - V DD 

- 

- 

±1.0 

\xA 

•oh 

Output High Current 

V 0H = 2.4V 

-1.0 

- 

- 

mA 

•OL 

Output Low Current 

Vql = 0.4V 

warn 

- 

- 

mA 

•lo 

Output Leakage Current 

eiT = Vih or CE2 = V, L or 
^ = V| H( V 0 UT = 0 ~ V D0 

- 

■ 

±1.0 

pA 

•ddoi 

Operating Current 

ZF\ = V| L and CE2 = V (H and R/W = V 1H , 

Iout = OmA 

Other Inputs = V| H /V| L 
t C yde - cycle 

i 

■ 

80 

mA 


CET = 0.2V and CE2 = V DD -0.2V 

R/W = V OD -0.2V, Iout = OmA 

Other Inputs = V DD - 0.2V /0.2V 
t C y C ie . Min. cycle 

■ 

■ 


mA 

•ddsi 

Standby Current 

ZH = V IH or CE2 = V| L 

- 

" 

3 

mA 

•dDS2 (1) 

CEl = Vdd - 0.2V or CE2 = 0.2V 

V DD = 2.0V - 5.5V, Ta = 0~ 70°C 

■ 

n 

100 

pA 


Note:(l) In standby mode with CE1 S Vdd — 0.2V, these specification limits are guaranteed under 
the condition of CE2 6 Vdd -0.2V or CE2 £ 0.2V. 

CAPACITANCE (Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

Qn 

Input Capacitance 

V| N = GND 

10 

PF 

C OUT 

Output Capacitance 

Vqut = GND 

10 


Note: This parameter is periodically sampled and is not 100% tested. 
















































TC551 001 PL-85, TC551 001 PL-10 
TC551 001 FL— 85, TC551 001 FL-1 0 


A.C. CHARACTERISTICS (Ta = 0 ~ 70°C, V DD = 5V ± 10%) 

Read Cycle 


SYMBOL 

PARAMETER 

TC55 1001 PL-85 

TC551 001 FL-85 

TC551001PL-10 

TC551001FL-1Q 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

*RC 

Read Cycle Time 

85 

- 

100 

- 


*acc 

Address Access Time 

- 

85 

- 

100 


koi 

CEl Access Time 

- 

85 

- 

100 


tC02 

CE2 Access Time 

- 

85 

- 

100 


tOE 

Output Enable to Output in Valid 

- 

45 

- 

50 

ns 

kOE 

Chip Enable (CET, CE2) to Output in Low-Z 

10 

- 

10 

- 


kEE 

Output Enable to Output in Low-Z 

0 

- 

0 

- 


too 

Chip Enable (CEl, CE2) to Output in High-Z 

- 

30 

- 

35 


toDO 

Output Enable to Output in High-Z 

- 

30 

- 

35 


kH 

Output Data Hold Time 

10 

- 

10 

- 



Write Cycle 


SYMBOL 

PARAMETER 

TC55 1001 PL-85 

TC551 001 FL-85 

TC551001PL-10 

TC551001FL-10 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

*wc 

Write Cycle Time 

85 

- 

100 

- 

ns 

twp 

Write Pulse Width 

60 

- 

60 

- 

lew 

Chip Selection to End of Write 

75 

- 

80 

- 

*AS 

Address Set up Time 

0 

- 

0 

- 

twR 

Write Recovery Time 

0 

- 

0 

- 

kow 

R/Wto Output in High-Z 

- 

30 

- 

35 

kEW 

R/ W to Output in Low-Z 

0 

- 

0 

- 

ks 

Data Set up Time 

35 

- 

40 

- 

tOH 

Data Hold Time 

0 

- 

0 

- 


A.C. TEST CONDIONS 


• 

Output Load 

lOOpF+ITTLGate 

• 

Input Pulse Level 

0.6V, 2.4V 

• 

Timing Measurement Vin 

0.8V, 2.2V 


Reference Level VoUT 

0.8V, 2.2V 

• 

tr.tf 

5ns 
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TIMING WAVEFROMS 


READ CYCLE ( 1 ) 


^551 001 PL-85, TC551 001 PL-1 0 


2551 001 FL— 85, TC551 001 FL-1 0 





TC551 001 PL-85, TC551 001 PL-1 0 
TC551 001 FL— 85, TC551 001 FL-1 0 



WRITE CYCLE 3 < 4 > (CE2 Controlled Write) 

I twc 
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TC551 001 PL-85, TC551 001 PL-1 0 
TC551 001 FL-85, TC551 001 FL-1 0 


NOTE: 

(1) R/W is High for Read Cycle. 

(2) Assuming that CEl Low transition or CE2 High transition occurs coincident with or after R/W 
Low transition, Outputs remain in a high impedance state. 

(3) Assuming that CEl High transition or CE2 Low transition occurs coincident with or prior to 
R/W High transition, outputs remain in a high impedance state. 

(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance state during this 
period. 


DATA RETENTION CHARACTERISTICS ( Ta = 0 ~ 70 °C ) 























TC551 001 PL-85, TC551 001 PL-1 0 
TC551 001 FL— 85, TC551 001 FL-1 0 


CE2 Controlled Data Retention Mode ( 3 ) 



GNO 


NOTE: 

(1) In CE1 controlled data retention mode, minmum standby current mode is achieved 
under the condition of CE2 ^ 0.2V or CE2 s= Vdd — 0.2V. 

(2) If the V IH of CE1 is 2.2V in active operation, during the period that the V DD voltage is 
going down from 4.5V to 2.4V, Iddsi current flows. 

(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 ^ 0.2V. 
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OUTLINE DRAWING (D1P32 - P - 600) 


UNIT : 



mm 


Note: Package width and length do not include mold protrusion. Allowable mold protrusion 
is 0.15mm. 



TC551 001 PL-85, TC551 001 PL-1 0 
TC551 001 FL-S5, TC551 001 FL-1 0 


OUTLINE DRAWING (SOP32 - P - 525) 



Note: Package width and length do not include mold protrusion. Allowable mold protrusion 
is 0.15mm. 
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65,536 WORD x 1 BIT CMOS STATIC RAM 


The TC5561P/J is a 65,536 hit high speed static random access memory organized as 65,536 
words hy 1 hit using CMOS technology, and operates from a single 5-volt supply Toshiba’s high 
performance device technology provides both high speed and low power features with a maximum 
access time of 45ns/55ns/70ns and maximum operating current of 100mA at minimum cycle time. 
The TC5561P/J also features an automatic stand-by mode. When deselected by Chip Enable (CE), the 
operating current is reduced from 100mA to 2mA. The TC5561P/J is suitable for use in main 
memory of high speed computer and pattern memory, where high speed/low power/high density are 
required. The TC5561P is offered in a 22 pin plastic DIP with 300 mil width for high density 
assembly and the TC5561J is offered in a 24 pin plastic SOJ with 300 mil width for high density 
surface assembly. 

The TC5561P/J is fabricated with ion implanted CMOS silicon gate MOS technology for high 
performance and high reliability. 


Fast access time: TC5561P/J-45 45ns (MAX.) 

TC5561P/J-55 55ns (MAX. ) 
TC5561P/J-70 70ns (MAX. ) 

Low power dissipation: Operation 100mA (MAX.) 

Standby 2mA (MAX.) 


I PIN CONNECTION! 

TC5561P 
(TOP VIEW) 


TC5561J 
(TOP VIEW) 


1 

22 

3 V DD 

AO C 

1~~ 

24 

2 

21 

] A15 

A1C 

2 

23 

3 

20 

] A14 

A2 t 

3 

22 

4 

19 

J A13 

A3C 

4 

21 

5 

IB 

J A12 

A4 [ 

5 

20 

6 

17 

) All 

A5[ 

6 

19 

7 

16 

3 A10 

N.C.C 

7 

18 

8 

15 

3 A9 

A6 l 

8 

17 

9 

14 

3 A8 

A7 t 

9 

16 

10 

13 

3 DIN 

DOUTt 

10 

15 

11 

12 

JSE 

"WE [ 

11 

14 


(DIP) 


QND[ 

12 

13 


5V single power supply 
Fully static operation 

Directly TTL compatible: 

All Inputs and Output 

I/O separate 

Package: 22 Pin plastic 300 mil DIP 
: TC5561P 

24 Pin plastic 300 rail SOJ 
: TC5561J 


DIAGRAM 


MEMORY CELL 


[PIN names! 

AO ^A15 Address Inputs 

DIN Data Input 

Dqut Data Output 

Cl Chip Enable Input 

Wl Write Enable Input 

VdD Power (+5V) 

GND Ground 

N.C. No Connection 


DATA 

CONTROL 


SENSE AMP. 
COLUMN DECODER 


A8 A9 A10A11A12A13AUA15 
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TC5561 P/J—45, TC5561 P/J— 55 
TC5561 P/J— 70 


MAXIMUM R 

ATINGSl 



SYMBOL 

ITEM 

RATING 

UNIT 

V D D 

Power Supply Voltage 

-0.3 'W.O 

V 


Input Voltage 

-2.0 -\,7.0 

V 

V OUT 

Output Voltage 

-0.5 %Vpp+0.5 

V 

P D 

Power Dissipation 

650 

mW 

T solder 

Soldering Temperature 

260 . 10 

°C . sec 

T stg 

Storage Temperature 

-65 0/ 150 

°C 

T opr 

Operating Temperature 

O'WO 

°C 


D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 



PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Power Supply Voltage 

KQ 

5.0 

5.5 

V 

Input High Voltage 

2.2 

- 

V dd +0.3 

V 

Input Low Voltage 

-0.3 

- 

0.8 

V 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 


D.C, and OPERATING CHARACTERISTICS 


SYMBOL 


(Ta=0^70°C, V DD =5V±10%) 



PARAMETER 

TEST CONDITION 

Input Leakage Current 

v IN =o ^ v DD 

Output High Current 

V 0 H=2.4V 

Output Low Current 

V 0 l=0.4V 

Output Leakage Current 

CE=V ih or fiE=V IL 

VouT“° ^ V DD 

Operating Current 

v DD=5.5V, t cyc x e »Min cycle 
CE=Vi L 

Other Input=VxH/ViL 

Standby Current 

C1-=Vih 

ClT=V DEr 0.2V 


MIN. TYP. MAX. UNIT 



CAPACITANCEI (Ta=25°C) 


SYMBOL 


PARAMETER 


ClN I Input Capacitance 


Output Capacitance 


TEST CONDITION 


V IN =GND 


vqut-gnd 



Note: This parameter is periodically sampled and is not 100% tested. 
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TC5561 P/J— 45, TC5561 P/J-55 

TC5561 P/J— 70 


A.C. CHARACTERISTICS 


(Ta=0 -v 70°C, V DD =5V±10%) 


Read cycle 


SYMBOL 

PARAMETER 

TC5561P-45 

TC5561J-45 

TC5561P-55 

TC5561J-55 

TC5561P-70 

TC5561J-70 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

t RC 

Read Cycle Time 

45 

- 

55 

- 

70 

- 

ns 

QS9 

Address Access Time 

- 

45 

- 

55 

- 

70 

ns 


Chip Enable Access Time 

- 

45 

- 

55 

- 

70 

ns 

C COE 

Chip Enable to Output in Low-Z 

5 

- 

5 

- 

5 

- 

ns 

t COD 

Chip Enable to Output in High-Z 

- 

15 

- 

15 

- 

15 

ns 

— 

Output Data Hold Time 

5 

- 

5 

- 

5 

- 

ns 


Write cycle 


SYMBOL 

PARAMETER 

TC5561P-45 

TC5561J-45 

TC5561P-55 

TC5561J-55 

TC5561P-70 

TC5561J-70 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 

C wc 

Write Cycle Time 

45 

- 

55 

- 

70 

- 

ns 

C WP 

Write Pulse Width 

30 

- 

35 

- 

35 

- 

ns 

C cw 

Chip Enable to End of Write 

30 

- 

35 

- 

35 

- 

ns 

C AW 

Address Set up Time 

0 

- 

0 

- 

0 

- 

ns 

C WR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

ns 

c 0DW 

WE to Output High-Z 

- 

15 

- 

15 

- 

15 

ns 

t 0EW 

W to Output Low-Z 

0 

- 

0 

- 

0 

- 

ns 

C DS 

Data Set up Time 

25 

- 

25 

- 

30 

- 

ns 

tDH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

ns 



A.C. TEST CONDITIONS 

Input Pulse Levels 

0.6V, 2.4V 

Input Rise and Fall Time 

5ns 

Input and Output Timing 
Reference Levels 

1.5V 

Output Load 

See Fig. 1 


Fig.l Output Load 
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TC5561 P/J— 45, TC5561 P/J— 55 
TC5561 P/J— 70 


Itiming waveformsi 




■two 


Addresses ^ 

c 

( ~ 


— • — H i t wp 

^WR 



WE 


CE 


mm; 


mmm 


t 0 DW 


-A 


*CW 


d out 


02 ) 


t DS 




t OEW 


■wn 




X 


DATA IN 
STABLE 


X 


WRITE CYCLE 2 (CE Controlled Write) 

%c 


Addresses ^ 

< — > 

/ 

\ 


| t AW | 

1 *WP 

1 t WR 

Ipamia^ 





/ 



■H 

■i 

t cw 


CE N 

S 

m\ 


f 

gnu 

■1 


n 

■1833333 

mmam 

-OUT fWAY 

t DS 

— — 

! 2 & 

d in 

\/ DATA IN V 

A STABLE A 


Note: 1. R/W is High for Read Cycle. 

2. Assuming that CUT Low transition occurs coincidently or after WE 
Low transition, outputs remain in a high impedance state. 

3* Assuming that CE High transition occurs coincidently or prior to 
WE High transition, outputs remain in a high impedance state. 

4. The operating temperature (Ta) is guaranteed with transverse air 
flow exceeding 400 linear feet per minute. 
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TC5561 P/J— 45, TC5561 P/J-55 

TC5561 P/J— 70 


DATA RETENTION CHARACTERISTICS (Ta=0 'WO°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

Ml 

Q 

Standby Supply Current 

V dd =3.0V 

- 

- 

50 

yA 

V DD =5.5V 

- 

- 

100 

1 

Chip Deselection to Data Retention Mode 

0 

- 

- 

ns 

tR 

Recovery Time 

TC5561P-45 

45 

- 

- 

ns 

TC5561P-55 

55 

- 

- 

TC5561P-70 

70 

- 

- 



GND 


Note: 5. If the V IH of CE is 2.2V in active operation, I DDS1 current flows during 
the period that the V DD voltage is going down from 4.5V to 2.4V. 
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TC5561 P/J— 45, TC5561 P/J-55 
TC5561 P/J— 70 











TC5561 P/J— 45, TC5561 P/J— 55 

TC5561 P/J-70 







65,536 WORD x 1 BIT CMOS STATIC RAM 


The TC5562P/J is a 65,536 bit high speed static random access memory organized as 65,536 
words by 1 bit using CMOS technology, and operates from a single 5-volt supply. Toshiba’s high 
performance device technology provides both high speed and low power features with a maximum 
access time of 35ns/45ns and maximum operating current of 100mA at minimum cycle time. The 
TC5562P/J also features an automatic standby mode. When deselected by chip Enable (CE), the 
operating current is reduced from 100mA to 20mA. The TC5562P/J is suitable for use in main 
memory of high speed computer and pattern memory, where high speed/high density are required. 
The TC5562P is offered in a 22 pin plastic DIP with 300 mil width for high density surface 
assembly and the TC5562J is offered in a 24 pin plastic SOJ with 300 mil width for high density 
surface assembly. The TC5562P/J is fabricated with ion implanted CMOS silicon gate MOS 
technology for high performance and high reliability. 


Fast Access time: TC5562P/J-35 35ns (MAX.) 

TC5562P/J-45 45ns (MAX.) 

Low power dissipation: 

Operation 100mA (MAX.) 
Standby 20mA (MAX.) 


[PIN connection! 

TC5562P 
(TOP VIEW) 


TC5562J 
(TOP VIEW) 



J 22 

3 V DD 

AO C 

1° 

^ 

24 

2 

21 

3 A15 

A1 C 

2 

23 

3 

20 

3 A14 

A2[ 

3 

22 

4 

19 

3 A13 

A3 C 

4 

21 

5 

18 

3 A12 

A4 C 

5 

20 

6 

17 

3 All 

A5 C 

6 

19 

7 

16 

3 A10 

N.C. C 

7 

i8 : 

8 

15 

3 A9 

A6 C 

8 

17 : 

9 

14 

P A8 

A7 C 

9 

i6 : 

10 

13 

3 D in 

Bout c 

10 

is : 

11 

12 

3 CE 

weC 

11 

14 : 

(DIP) 


gndc 

12 

13 : 


5V single power supply 

Fully static operation 

Directly TTL compatible: All Inputs 
and Output 

I/O separate 

Package: 22 Pin Plastic 300 mil DIP 
: TC5562P 

24 Pin Plastic 300 mil SOJ 
: TC5562J 


BLOCK DIAGRAM 


MEMORY CELL 


PIN NAME 


AO 'y A15 

Address Inputs 

d in 

Data Input 

DoUT 

Data Output 

CE 

Chip Enable Input 

WE 

Write Enable Input 

VDD 

Power (+5V) 

GND 

Ground 

N.C. 

No Connection 


DATA 

CONTROL 


SENSE AMP. 
COLUMN DECODER 


r 


11 IT’JT'I 

H 1"! 11 ITT 

l 

[ 

253 

n 

G 

Mm 

J -TIT 

nn 

[III 


AS A9 A10 A11A12A13 A14 A15 
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TC5562P/J-35, TC5562P/J-45 



MAXIMUM RATINGS 


SYMBOL 


VDD 


r D 


^solder 


ITEM 


Power Supply Voltage 


Input Voltage 


Output Voltage 


Power Dissipation 


Soldering Temperature 


Storage Temperature 


Operating Temperature 



D.C . RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Vpp |Power Supply Voltage 


VlH Input High Voltage 


V IL Input Low Voltage 


RATING 


-0.3 *7.0 


-2.0 *7.0 


-0.5 ^Vdd+0.5 


650 


260 • 10 


-65 *150 


0 *70 



UNIT 


V 


V 


V 


mW 


°C • sec 


MAX. 

UNIT 

5.5 

V 

Vdd+0.3 

V 

0.8 

V 


D.C. ELECTRICAL CHARACTERISTICS (Ta=0*70°C, V DD =5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

IlL 

Input Leakage Current 

VlN=0 * VdD 

!0H 

Output High Current 

V 0 H=2.4V 

l 0L 

Output Low Current 

Vql=0.4V 

*L0 

Output Leakage Current 

E 1 

Iddo 

Operating Current 

v DD = 5 * 5v » t cycle ss ^ n cycle, 

ce-v il 

Other Input-VxH/VjL 

I DDS1 

Standby Current 

V DD =5.5V, t C ycle=Min cycle 

ce=v ih 

Other Xnput=VxH/ViL 

X DDS2 

CE=V DD -0.2V 

Other Input Vdd- 0.2V or 0.2V 


CAPACITANCE! (Ta=25°C) 


MIN. TYP. MAX. UNIT 


VA 


mA 



SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

ClN 

Input Capacitance 

Vin=GND 

10 

pF 

COUT 

Output Capacitance 

VOUT^GND 

10 

pF 


Note: This parameter is periodically sampled and is not 100% tested. 
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TC5562P/J— 35, TC5562P/J-45 


A. C. CHARACTERISTICS! (Ta-O-WO’C, V dd =5V±10%) 


READ CYCLE 


SYMBOL 

PARAMETER 

TC5562P-35 

TC5562J-35 

TC5562P-45 

TC5562J-45 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

t RC 

Read Cycle Time 

35 

- 

45 

- 

ns 

c ACC 

Address Access Time 

- 

35 

- 

45 

ns 

c CO 

Chip Enable Access Time 

- 

35 

- 

45 

ns 

c COE 

Chip Enable to Output in Low-Z 

5 

- 

5 

- 

ns 

c COD 

Chip Enable to Output in High-Z 

- 

15 

- 

15 

ns 

tQH 

Output Data Hold Time 

5 

- 

5 

- 

ns 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC5562P-35 

TC5562J-35 

TC5562P-45 

TC5562J-45 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 


Write Cycle Time 

35 


45 

- 

ns 

c wp 

Write Pulse Width 

25 

- 

30 

- 

ns 

rt 

O 

Chip Enable to End of Write 

25 

- 

30 

- 

ns 

C AW 

Address Set up Time 

0 

- 

0 

- 

ns 

C WR 

! Write Recovery Time 

0 

- 

0 

- 

ns 

tODW 

WE to Output High-Z 

- 

15 

- 

15 

ns 

tOEW 

WE to Output Low-Z 

0 

- 

0 

- 

ns 

C DS 

Data Set up Time 

20 

- 

25 

- 

ns 

C DH 

Data Hold Time 

0 

- 

0 

- 

ns 


A.C. TEST CONDITIONS 


Input Pulse Levels 

0.6V, 2.4V 

Input Rise and Fall Time 

5ns 

Input and Output Timing 
Reference Levels 

1.5V 

Output Load 

See Fig. 1 



Fig. 1 Output Load 
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TC5562P/J— 35, TC5562P/J-45 



WRITE CYCLE 1 (WE Controlled Write) 




Note: 1. WE is High for^Read Cycle. _ 

2. Assuming that CE Low transition occurs coincidently or after VJE Low 
transition, outputs remain in a high impedance state. 

3. Assuming that CE High transition occurs coincidently or prior to 
WE High transition, outputs remain in a high impedance state. 

4. The operating temperature (Ta) is guaranteed with transverse air flow 
exceeding 400 linear feet per minute. 
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TC5562P/J— 35, TC5562P/J-45 



Note: Package width and length do not include mold protrusion, 

allowable mold protrusion is 0 . 15 mm. 
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TC5562P/J-35, TC5562P/J-45 










8,192 WORD X 8 BIT CMOS STATIC RAM 


DESCRIPTION 

The TC5588P/J is a 65,536 bit high-speed static random access memory organized as 8,192 
words by 8 bits using CMOS technology, and operates from a single 5 volt supply. Toshiba's 
advanced CMOS circuitry provides high-speed characteristics. The TC5588P/J has low stand- 
by power using Chip Enables (CE1/CE2), and has fast memory accesses using Output Enable 
(OE). The TC5588P/J is suitable for use as cache memory where high speed is required. All 
inputs and outputs are directly TTL compatable. The TC5588P/J is offered in standard 28 
pin 300 mil DIP and SOJ packages for high density assembly. 


FEATURES 


• Fast access time: 

TC5588P/J-15 

TC5588P/J-20 

TC5588P/J-25 

TC5588P/J-35 

• Low power dissipation: 
Operation TC5588P/J-15 

TC5588P/J-20 

TC5588P/J-25 

TC5588P/J-35 

Standby 


15ns (MAX.) 
20ns (MAX.) 
25ns (MAX.) 
35ns (MAX.) 

135mA (MAX.) 
115mA (MAX.) 
115mA (MAX.) 
115mA (MAX.) 
1mA (MAX.) 


PIN CONNECTION 

TC5588P 



GNDd 


(DIP) 


TC5588J 



(SOJ) 


PIN NAMES 


A0-A12 

Address Inputs 

1/01-1/08 

Data Inputs/Outputs 

EET, CE2 

Chip Enable Inputs 

WE 

Write Enable Input 

m 

Output Enable Input 

Vdd 

Power ( + 5V) 

GND 

Ground 

N.C 

No Connection 


• 5V single power supply : 5V±10% 

• Fully static operation 

• Directly TTL compatible : All Input and Output 

• Output buffer control : OE 

• Package : 

28 Pin plastic 300 mil DIP : TC5588P 
28 Pin plastic 300 mil SOJ : TC5688J 


BLOCK DIAGRAM 



C-15 








TC5588P/J— 1 5, TC5588P/J-20 
TC5588P/J— 25, TC5588P/J-35 


MAXIMUM RATINGS 



DC RECOMMENDED OPERATING CONDITIONS (Ta = 0*-70°C) 



SYMBOL 

PARAMETER 

V DD 

Power Supply Voltage 

V,H 

Input High Voltage 

VlL 

Input Low Voltage 



DC CHARACTERISTICS (Ta = 0~7Q°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNITS 

IlL 

Input Leakage Current 

< 

z 

1! 

0 

1 

< 

o 

o 

- 

- 

±1 

pA 

•oh 

Output High Current 

V 0H = 2.4V 

-4 

- 

- 

mA 

•OL 

Output Low Current 

V ol = 0.4V 

8 

- 

- 

mA 

■to 

Output Leakage Current 

GET = V| H or CE2 = V, L or W£ = V IL 
or OE = V|H, Voui= 0~* V DD 

■ 

■ 

±1 

pA 

Iddo 

Operating Current 

V DD = 5.5V tcyde = Min cycle 

CET = V| L and CE2 = V )H 

Other Inputs = V| H A/|l 
•out = OrnA 

m 



135 

mA 


■ 

■ 

115 

ra 

sa 

•ddsi 

Standby Current 

V DD = 5.5V tcyde = Min cycle 

CET = V,h or CE2 = Vil 

Other Inputs = V| H A/|l 

■ 

■ 

25 

mA 

IdOS2* 

CET = V dd - 0.2V or CE2 = 0.2V 

Other Inputs = V DD ~ 0.2V or 0.2V 

■ 

■ 

H 


* : In standby mode with CEl^ Vdd — 0.2V, these specification limits are guaranteed under the 
condition of CEl^ Vdd — 0.2V or CE2^0.2V. 


CAPACITANCE** (Ta = 25°C, f= 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

Qn 

Input Capacitance 

V, n = GND 

5 

pF 

Q>ut 

Output Capacitance 

V 0U t = GND 

7 

pF 


** : This parameter is periodically sampled and is not 100% tested. 
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TC5588P/J-15, TC5588P/J— 20 
TC5588P/J— 25, TC5588P/J-35 


AC CHARACTERISTICS (Ta = 0~70°C (1) , V DD = 5V ± 1 0%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC5588P/J-1 5 

TC5588P/J-2Q 

TC5588P/J-25 

TC5588P/J-35 

UNIT 

MIN. 

MAX. 



MIN. 



MAX. 

tRC 

Read Cycle Time 

15 

- 

20 

- 

25 


35 

- 

ns 

tACC 

Address Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

koi 

ClT Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

*C02 

CE2 Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

*OE 

OE Access Time 

- 

9 

- 

10 

- 

12 

- 

12 

tOH 

Output Data Hold Time From Address 
Change 

5 

- 

5 

- 

D 

- 

5 

- 

tC0E 

Output Enable Time from CE1 or CE2 

5 

- 

5 

- 

5 

- 

5 

- 

*COD 

Output Disable Time from CET or CE2 

- 

6 

- 

6 

- 

6 

- 

6 

tOEE 

Output Enable Time from (51: 

0 

- 

0 

- 

0 

- 

wm 

- 

*ODO 

Output Disable Time fromOT 

- 

5 

- 

5 

- 

5 

- 

5 

tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 

wm 

- 

wm 

- 

tpo 

Chip Deselection to Power Down 

Time 

m 

15 

■ 

20 

- 

25 

■ 

35 


WRITE CYCLE 



PARAMETER 

TC5588P/J-1 5 

TC5588P/J-20 

TC5588P/J-25 

TC5588P/J-35 


SYMBOL 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

UNIT 

twc 

Write Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 


tew 

Chip Enable to End of Write 

12 

- 

13 

- 

15 

- 

15 

- 


*AS 

Address Set Up Time 

0 

- 

0 

- 

0 

- 

0 

- 


twp 

Write Pulse Width 

12 

- 

13 

- 

15 

- 

15 

- 


twR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

*D$ 

Data Set Up Time 

9 

- 

10 

- 

12 

- 

12 

- 


*DH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

0 

- 


*OEW 

Output Enable Time from Wl 

0 

- 

0 

- 

0 

- 

0 

- 


tODW 

Output Disable Time from WE 

- 

6 

- 

6 

- 

6 

- 

6 



AC TEST CONDITIONS 


Input Pulse Levels 

3.OV/O.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference 
Levels 

2.2V/0.8V 

Output Timing Measurement Reference 
Levels 

2.0V/0.8V 

Output Load 

Fig. 1 


Fig. 1 


I/O gin 
CL = 30pF 


i 

j 



I/O pin 
o — 

CL = 5pF 


T 

J 


5V 


480(2 

255(2 


(FortCOE, tOEE, tCOD, 
tODO, tOEWand tODW) 
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TG5588P/J— 1 5, TC5588P/J-20 
TC5588P/J— 25, TC5588P/J-35 


TIMING WAVEFORMS 
READ CYCLE (2) 



WRITE CYCLE 1 (5) (WE Controlled Write) 



iim 

g§§ 

jjsi 

iii 

1 

i 

i 


Din 




DATA IN STABLE 




TC5588P/J— 1 5, TC5588P/J— 20 
TC5588P/J— 25, TC5588P/J-35 


WRITE CYCLE 2 (5) (CE1 Controlled Write) 



WRITE CYLCE 3 (5) (CE2 Controlled Write) 


twc 
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TC5588P/J— 15, TC5588P/J-20 
TC5588P/J— 25, TC5588P/J-35 


NOTES: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE1 Low transition or CE2 High t ransition occurs coincident with or 
after WE Low transition, Outputs remain in a high impedance state. 

4. Assuming that CE1 High transition or CE2 Low transition occurs coincident with or 
prior to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state 
during this period. 

6. These parameters are specified as follows and measured by using the load shown in 
Fig. 1. 


(A) tcOE» toEE, toEW Output Enable Time 

(B) tcOD> tQDO> tQDW Output Disable Time 
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OUTLINE DRAWINGS 


Plastic DIP (DIP28-P-300B) 

UNIT: mm 



Note : Package width and length do not include mold protrusion, allowable mold protrusion 
is 0.15mm. 




TC5588P/J— 1 5, TC5588P/J— 20 
TC5588P/J— 25, TC5588P/J-35 


OUTLINE DRAWINGS 
Plastic SOJ (SOJ28— P— 300A) 



UNIT: mm 


+ 0.2 
- 0.02 



A A +0.1 

u ./ _ 0 .05 



Note : Package width and length do not include mold protrusion, allowable mold protrusion 
is 0.15mm. 


6.8TYP 






8,192 WORD x 9 BIT CMOS STATIC RAM 


DESCRIPTION 

The TC5589P/J is a 73,728 bit high-speed static random access memory organized as 8,192 words by 9 
bits using CMOS technology, and operates from a single 5-volt supply. Toshiba’s advanced CMOS 
circuitry prov ides high-speed characteristics. The TC5589P/J has l ow standby power using Chip 
Enables (CE1/CE2), and has fast memory access using Output Enable (OE). The TC5589P/J is suitable 
for use as cache memory where high speed is required. All inputs and outputs are directly TTL 
compatible. The TC5589P/J is offered in standard 28 pin 300 mil DIP and SOJ packages for high- 
density assembly. 

FEATURES 

• Fast access time: 

TC5589P/J-15 15ns (MAX.) 

TC5589P/J-20 20ns (MAX.) 

TC5589P/J-25 25ns (MAX.) 

TC5589P/J-35 35ns (MAX.) 

• Low power dissipation: 

Operation TC5589P/J-15 135mA (MAX.) 

TC5589P/J-20 115mA (MAX.) 

TC5589P/J-25 115mA (MAX.) 

TC5589P/J-35 115mA (MAX.) 

Standby 1mA (MAX.) 


• 5V single power supply : 5V±10% 

• Fully static operation 

• Directly TTL compatible : All Input and Output 

• Output buffer control : UE 

• Package : 

28 Pin plastic 300 mil DIP : TC5589P 
28 Pin plastic 300 mil SOJ : TC5589J 


PIN CONNECTION 


BLOCK DIAGRAM 


TC5589P TC5589J 
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TC5589P/J— 15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 


MAXIMUM RATINGS 



DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 



DC CHARACTERISTICS (Ta = 0~70°C, V DD = 5V ± 10%) 



* : In standby mode with CE1IS Vdd — 0.2V, these specification limits are guaranteed under the 
condition of UET^ V D d- 0.2V or CE2S0.2V. 

CAPACITANCE' ** (Ta = 25°C, f= 1.0MHz) 



** : This parameter is periodically sampled and is not 100% tested. 
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TC5589P/J— 1 5, TC5589P/J— 20 
TC5589P/J— 25, TC5589P/J-35 


AC CHARACTERISTICS (Ta = 0~70°C V DD = 5V ± 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC5589P/J-15 

TC5589P/J-20 

TC5589P/J-25 

TC5589P/J-35 

UNIT 




MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


Read Cycle Time 

15 

- 

20 

- 


- 

35 

- 

ns 


Address Access Time 

- 

15 

- 

20 

- 

25 

- 

35 


CE1 Access Time 

- 


- 


- 

25 

- 

35 

ko 2 

CE2 Access Time 

- 


- 


- 

25 

- 

35 

k)E 

OE Access Time 


9 

- 

10 

- 

12 

- 

12 

kH 

Output Data Hold Time From Address 
Change 

D 

- 

5 

■ 

5 

■ 

5 

a 

kOE 

Output Enable Time fromCTTor CE2 

5 

- 

5 

- 

5 

- 

| 

- 

koo 

Output Disable Time fromCTETor CE2 

- 

6 

- 

6 

- 

6 

- 

6 

kEE 

Output Enable Time from^E 

0 

- 

0 

- 

mm 

- 


- 

koo 

Output Disable Time fromUf 

_ 

5 

- 

5 

- 

5 


5 

ku 

Chip Selection to Power Up Time 

0 

- 

0 

- 

0 

- 

n 

- 

ko 

Chip Deselection to Power Down 

Time 

- 

15 

a 

20 

■ 

25 

a 

35 


WRITE CYCLE 



PARAMETER 

TC5589P/J-1 5 


TC5589P/J-25 

TC5589P/J-35 


SYMBOL 

MIN. 

MAX. 



MIN. 

MAX. 

MIN. 

MAX. 

UNIT 

twc 

Write Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 


tew 

Chip Enable to End of Write 

12 

~ 

13 

- 

15 

- 

15 

- 


tAS 

Address Set Up Time 

0 

- 

0 

- 

0 

— 

0 

- 


twp 

Write Pulse Width 

12 

- 

13 

- 

15 

Hj 

15 

- 


twR 

Write Recovery Time 

0 

- 

0 

- 

0 

mm 

0 

- 

ns 

ks 

Data Set Up Time 

9 

mm 

10 

- 

12 

- 

12 

- 


tDH 

Data Hold Time 

0 

Hi 

0 

- 

0 

- 

0 

- 


kEW 

Output Enable Time from WE 

0 

- 

0 

- 

0 

H 

0 

- 


kow 

Output Disable Time fromWE 

- 

6 

- 

6 

- 


- 

6 



AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3 ns 

Input Timing Measurement Reference 
Levels 

2.2V/0.8V 

Output Timing Measurement Reference 
Levels 

2.0V/0.8V 

Output Load 

Fig. 1 


Fig. 1 


I/O gin 
CL = 30pF 


I 

l 



I/O pin 
o — 

CL = 5pF 


T 

i 



(FortCOE, tOEE,tCOD, 
tODO, tOEWand tODW) 


















































































TC5589P/J— 1 5, TC5589P/J— 20 
TC5589P/J-25, TC5589P/J-35 

TIMING WAVEFORMS 
READ CYCLE (2) 



WRITE CYCLE 1 (5) (WE Controlled Write) 
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TC5589P/J— 1 5, TC5589P/J— 20 
TC5589P/J— 25, TC5589P/J-35 


WRITE CYCLE 2 (5) (£!T Controlled Write) 



WRITE CYLCE 3 (5) (CE2 Controlled Write) 


twc 



CE2 

err 

d out 

Din 
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TC5589P/J— 15, TC5589P/J— 20 
TC5589P/J— 25, TC5589P/J-35 

NOTES: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CEI Low transition or CE2 High t ransition occurs coincident with or 
after WE Low transition, Outputs remain in a high impedance state. 

4. Assuming that CEI High transition or CE2 Low transition occurs coincident with or 
prior to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state 
during this period. 

6. These parameters are specified as follows and measured by using the load shown in 


Fig. 1. 



(A) 

tCOE, tOEE. tOEW 


(B) 

tCOD, tQDO. tODW 



CEI, OE 
WE, CE2 
OoUT 
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TC5589P/J— 1 5, TC5589P/J— 20 
TC5589P/J— 25, TC5589P/J-35 



is 0.15mm. 


!9 




TC5589P/J-1 5, TC5589P/J— 20 
TC5589P/J-25, TC5589P/J-35 


OUTLINE DRAWINGS 

Plastic SOJ (SOJ28— P— 300A) 



UNIT : mm 


+ 0.2 
- 0.02 




Note : Package width and length do not include mold protrusion, allowable mold protrusion 
is 0.15mm. 
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16,384 WORD x 4 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC55416P-H is a 65,536 bit high speed static random access memory organized as 16,384 words by 4 bits 
using CMOS technology, and operates from a single 5-volt supply. Toshiba’s high performance device 
technology provides both high speed and low power features with a maximum access time of 15ns / 20ns / 25ns 
/ 35ns and maximum operating current of 120mA / 100mA / 100mA / 80mA at minimum cycle time. 

The TC55416P-H also features an automatic stand-by mode. When deselected by Chip Enable (CE), the 
operating current is reduced to 1mA. 

The TC55416P-H is suitable for use in cache memory and high speed storage, where high speed/high density 
are required. 

The TC55416P-H is offered in a 22 pin standard plastic DIP with 0.3 inch width for high density assembly. 
The TC55416P-H is fabricated with ion implanted CMOS silicon gate MOS technology for high performance 
and high reliability. 


FEATURES 

• Fast access time : 

TC55416P — 15H 15ns(MAX.) 

TC55416P — 20H 20ns(MAX.) 

TC55416P — 25H 25ns(MAX.) 

TC55416P — 35H 35ns(MAX.) 

• 5V single power supply : 5V±10% 

• Fully static operation 

• Directly TTL compatible : 

All Input and Output 

PIN CONNECTION 

TC55416P- H 
A8 cp W^22hV DO 

A7 :2 21 3 A9 

A6 c 3 ;> 20 3 A10 

A5 c 4 uj 19 3 A1 1 

A4 c 5 “ 18 3 A12 

A3 c 6 17 3 A13 

A2 c 7 cl 16 3 1/01 

A1 c 8 O 15 3 1/02 

AO c 9 ^ 14 3 1/03 

CE clO 13 3 1/04 

GNDc 11 12 a WE 


PIN NAMES 


A0-A13 

Address Inputs 

1/01 -1/04 

Data Input / Output 

CE 

Chip Enable Input 

WE 

Write Enable Input 

Vdd 

Power ( + 5V) 

GND 

Ground 


• Low power dissipation : 

Operation TC55416P-15H 120mA(MAX.) 

TC55416P - 20H 100mA(MAX.) 

TC55416P - 25H 100mA(MAX.) 

TC55416P - 35H 80mA(MAX.) 

Standby lmA(MAX.) 

• Package : 22pin plastic 300mil DIP (TC55416P-H) 


BLOCK DIAGRAM 


MEMORY 
CELL ARRAY 
256x64x4 


COLUMN I/O 
CIRCUIT 


COLUMN 

DECODER 


lll«Biliii»«lll 


I 
















TC55416P-15H, TC55416P-20H 
TC5541 6P-25H, TC55416P-35H 


MAXIMUM RATINGS 



DC RECOMMENDED OPERATING CONDITIONS 



DC and OPERATING CHARACTERISTICS (Ta = 0~70°C, Vdd = 6V±10%) 



CAPACITANCE (Ta = 25 °C) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

V, n = GND 

5 

PF 

COUT 

Output Capacitance 

V 0 ut = GND 

7 

PF 


NOTE: This parameter is periodically sampled and is not 100% tested. 
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TC55416P— 15H, TC55416P-20H 
TC55416P-25H TC55416P-35H 


(4) 

AC CHARACTERISTICS (Ta = 0~70°C , V D d = 5V±10%) 

READ CYCLE 


SYMBOL 

PARAMETER 

TC55416P- 15H 

TC55416P - 20H 

TC55416P- 25H 

TC55416P- 35H 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

*RC 

Read Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 

ns 

UCC 

Address Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

ko 

Chip Enable Access Time 

- 

15 

- 

20 

- 

25 

H 

35 

kOE 

Output Enable Time from (IE 

5 

- 

5 

- 

5 

- 

■a 

- 

koo 

Output Disable Time from CE 

- 

6 

- 

6 

- 

6 

- 

6 

k>H 

Output Data Hold Time 

5 

- 

5 

- 

5 

- 

5 

- 

tpu 

Power Up Time 

0 

- 

0 

- 

0 

- 

0 

- 

tpD 

Power Down Time 

- 

15 

- 

20 

- 

25 

- 

35 


WRITE CYCLE 



PARAMETER 

TC55416P- 15H 

TC55416P - 20H 

TC55416P- 25H 

TC55416P-35H 

UNIT 



MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 


twp 

Write Pulse Width 

12 

mm 

13 

- 

13 

- 

13 

- 


kw 

Chip Enable to End of Write 

12 

- 

13 

- 

13 

- 

13 

- 


Us 

Address Set Up Time 

0 

- 

0 

- 

n 

- 

0 

- 


tWR 

Write Recovery Time 

0 

- 

n 

- 

0 

- 

0 

m 

ns 

k)EW 

Output Enable Time from WE 

0 

- 

■a 

- 

n 

- 


- 


k>ow 

Output Disable Time from WE 

- 

6 

- 

6 

m 

6 

m 

6 


k>s 

Data Set Up Time 

n 

- 

10 

- 

10 

- 

10 

- 


toH 

Data Hold Time 

n 

- 

0 

- 

0 

- 

0 

- 



AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Rise and Fall Time 

3ns 

Input Timing Measurement 
Reference Levels 

2.2V/0.8V 

Output Timing Measurement 
Reference Levels 

2.0V/0.8V 

Output Load 

See Fig. 1 


Fig, 1 



(For t C OE* kOD* 
toEW.toDW) 
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TC55416P-15H, TC55416P-20H 
TC55416P-25H, TC55416P-35H 









TC55416P-15H, TC55416P-20H 
TC55416P— 25H, TC55416P-35H 

(Si) 1. WE is High for Read Cycle. 

2. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs 
remain in a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to WE High transition, 
Outputs remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

5. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) tcOE, toEW Output Enable Time 

(B) tcoD» k)DW Output Disable Time 
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TC55416P-15H, TC5541 6P-20H 
TC55416P-25H, TC55416P-35H 









TC5541 7P/J-1 5H, TC55417P/J-20H 
■5541 7P/J-25H, TC5541 7P/J-35H 


16,384 WORD X 4 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC55417P/J-H is a 65,536 bit high speed static random access memory organized as 16,384 words by 4 
bits using CMOS technology, and operates from a single 5— volt supply. Toshiba’s high performance device 
technology provides both high speed and low power features with maximutn access times of 15ns / 20ns / 25ns / 
35ns and maximum operating current of 120mA / 100mA / 100mA / 80mA at minimum cycle time. 

The TC55417P/J-H also features an automatic stand-by mode. When deselected by Chip Enable (CE), the 
operating current is reduced to 1mA. 

The TC55417P/J-H is suitable for use in cache memory and high speed storage, where high speed/high 
density are required. 

The TC55417P/J-H is offered in a 24 pin standard plastic DIP and a 24 pin plastic SOJ, with 0.3 inch width for 
high density assembly. 

The TC55417P/J-H is fabricated with ion implanted CMOS silicon gate MOS technology for high performance 
and high reliability. 


FEATURES 

• Fast access time : 

TC55417P/J - 15H 15ns(MAX.) 
TC55417P/J - 20H 20ns(MAX.) 
TC55417P/J - 25H 25ns(MAX.) 
TC55417P/J — 35H 35ns(MAX.) 

• 5V single power supply : 5V±10% 

• Fully static operation 

• Directly TTL compatible : 

All Input and Output 

PIN CONNECTION 


TC55417P-H 


TC55417J-H 




Low power dissipation : 

Operation TC55417P/J-15H 120mA(MAX.) 

TC55417P/J - 20H 100mA(MAX.) 

TC55417P/J - 25H 100mA(MAX.) 

TC55417P/J — 35H 80mA(MAX.) 

Standby lmA(MAX.) 

Output buffer control : OE 

Package : 24Pin plastic 300mil DIP (TC55417P— H) 
24Pin plastic 300mil SOJ(TC55417J-H) 

BLOCK DIAGRAM 


MEMORY 
CELL ARRAY 
(256x64x4) 


PIN NAMES 


A0-A13 


1/01-1/04 


U 


We 


0E 



Address Inputs 


Data Input /Output 


Chip Enable Input 


Write Enable Input 


Output Enable Input 


Power ( + 5V) 


Ground 


No Connection 






















TC5541 7P/J-1 5H, TC5541 7P/J-20H 
TG5541 7P/J-25H, TC5541 7 P/J-35H 


MAXIMUM RATINGS 



DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 



DC CHARACTERISTICS (Ta = 0~70°C, V DD = 5V±10%) 



CAPACITANCE (Ta = 25°C ) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

V, n sGND 

5 

PF 

CoUT 

Output Capacitance 

V 0U t = GND 

7 

PF 


NOTE: This parameter is periodically sampled and is not 100% tested. 
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TC5541 7P/J-1 5H, TC5541 7P/J-20H 
TC5541 7P/J— 25H, TC5541 7P/J-35H 


AC CHARACTERISTICS (Ta = 0~70°C (4) , V DD = 5V ± 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 





UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 



MAX. 

*RC 

Read Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 

ns 

tACC 

Address Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

ns 

ko 

Chip Enable Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

ns 

toE 

Output Enable to Output Valid 

- 

9 

- 

10 

- 

10 

- 

10 

ns 

kOE 

Output Enable Time from (TE 

5 

- 

5 

- 

5 

- 

5 

- 

ns 

koo 

Output Disable Time from CE 

- 

6 

- 

6 

- 

6 

- 

6 

ns 

k)EE 

Output Enable Time from <5E 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

k>DO 

Output Disable Time from E>E 

- 


- 

5 

- 

5 

■ - 

5 

ns 

kH 

Output Data Hold Time 

m 

- 


- 

5 

- 

5 

- 

ns 

tpu 

Power Up Time 

0 

- 

s 

- 

0 

- 

0 

- 

ns 

tpD 

Power Down Time 

- 

15 

- 

Hi 

- 

25 

•- 

35 

ns 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55417P/J-15H 

TC55417P/J-20H 

TC55417P/J-25H 

TC55417P/J-35H 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 

ns 

t W p 

Write Pulse Width 

12 

- 

13 

- 

13 

- 

13 

- 

ns 

tew 

Chip Enable to End of Write 

12 

- 

13 

- 

13 

- 

13 

- 

ns 

tAS 

Address Set Up Time 

0 

- 


- 


- 


- 

ns 

twR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 


- 

ns 

k)EW 

Output Enable Time from WE 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

kow 

Output Disable Time from WE 

- 

6 

- 

6 

- 

6 

- 

6 

ns 

tos 

Data Set Up Time 

9 

- 

10 

- 

10 

- 

10 

- 

ns 

k>H 

Data Hold Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 


AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Rise and Fall Time 

3ns 

Input Timing Measurement 
Reference Levels 

2.2V/0.8V 

Output Timing Measurement 
Reference Levels 

2.0V/0.8V 

Output Load 

See Fig. 1 


Fig. 1 




(For tcOE# toEE. tcoo# 
toDO# toEW and toow) 
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TC5541 7P/J-1 5H, TC5541 7P/J-20H 
TC5541 7P/J-25H, TC5541 7P/J-35H 


TIMING WAVEFORMS 
READ CYCLE <‘> 




WRITE CYCLE 2 < 5) (Cl Controlled Write) 
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TC5541 7P/J-1 5H, TC5541 7P/J-20H 
TC5541 7P/J— 25H, TC5541 7P/J-35H 


Note : 


1. WE is High for Read Cycle. 

2. Assuming that CE Low transition occures coincident with or after WE Low transition, 
outputs remain in a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to WE High transition, 
outputs remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

5. The 0E input can be held on low (Vil) in write cycle. 

6. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) tcoE, toEE. toEW Output Enable Time 

(B) tcoD> toDO. tQDW Output Disable Time 


CE, OE 

WE 

COUT 





TG5541 7P/J—1 5H, TC5541 7P/J-20H 
TC5541 7P/J— 25H, TC5541 7P/J-35H 







TC5541 7P/J— 1 5H, TC5541 7P/J-20H 
TC5541 7P/J-25H, TC5541 7P/J-35H 










2 -WAY 4,096 WORDS X 18 BITS / 8,192 WORDS X 18 BITS 
CMOS STATIC CACHE DATA RAM 


DESCRIPTION 

The TC55187T is a 147,456 bits high-speed static RAM which can be user-configured either as a 2-way 
4,096 words by 18 bits or as 8,192 words by 18 bits. It is provided with byte control and on-chip address 
latches. The TC55187T is fabricated using Toshiba’s CMOS technology and advanced circuit techniques 
which provide the high speed access. The TC55187T operates from a single 5-volt supply. This device 
features address access time as fast as 20ns, output-enable access as fast as 10ns and simple interfacing 
capability with bipolor TTL circuits is also offered. The TC55187T can directly interface with the 
INTEL 82385 cache controller without requiring additional peripheral circuit such as latches, 
transceivers and gates. Therefore, significant reductions in component count, board assembly area and 
power dissipation can be achieved by using the TC55187T cache data RAM. The MODE input of the 
TC55187T allows the user to configure the memory internally either as a 2-way 4,096 words by 18 bit 
organization suitable for 2-way set associative cache designs or as a 8,192 words by 18 bit organization 
suitable for direct map cache designs. The TC55187T can also be operated as a conventional 
asynchronous static RAM, which can be accessed from change of address, by holding the ALE input in 
the high state. The TC55187T is packaged in a 52-pin standard PLCC for high-density board level 
assembly. 


FEATURES 


• Configurable for 2-way or direct RAM arrays 
2-way 4,096wordsX 18bits (MODE = Vih) 

8,192wordsX 18bits (MODE= Vil) 

• Contain s add ress latch es (except A12) and byte 
control , BSO and E5l 

• Interfaces directly with the Intel 82385 Cache 
Controller 

• Single power supply of 5V±10% 

• All inputs and outputs TTL c ompa ti ble 

• Two Output buffer controls : PEA , OEB 

• Two Write enable controls : WEA , WEB 

• 52pin PLCC package 


• Fast Access Time (max.) 



ITEM 

TC55187T 


-20 

-25 

-30 


*RC 

Cycle Time 

20ns 

25ns 

30ns 

t AA 

Address Access Time 

20ns 

25ns 

30ns 

699 

0E Access Time 

10ns 

10ns 

12ns 


• Power dissipation 

Operating TC55187T— 20 230mA (max.) 

TC55187T— 25 220mA (max.) 

TC55187T— 30 200mA (max.) 

Standby 40mA (max.) 


PIN NAMES 


A0-A12 

Address Inputs 

DO— D15 , DP0 , DPI 

Data Input/ Output 

ALE 

Address Latch Input 

CE 

Chip Enable Input 

BS$ 

Lower Byte Select Input 

1ST 

Upper Byte Select input 

OEA 

Output Enable Input (Way -A) 

^Jeb 

Output Enable Input (Way-B) 

WEA 

Write Enable Input (Way -A) 

WEB 

Write Enable Input (Way-B) 

MODE 

Mode Select Input 

VDD 

Power ( + 5V) 

GND 

Ground 


PIN CONNECTION (TOP VIEW) 

A2 A4 A6 ALE A8 A10 
A1 A3 A5 V 0D A7 A9 All 



V DD WEI GND DEX WST V 0D 
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TC55187T-20, TC55187T-25 
TC55187T— 30 


BLOCK DIAGRAM 

1-WAY 8,192 words X 18 bits (MODE : Vil) 


D0-D7/Dp0 D8-D1S/Dp1 



2 -WAY 4,096 words X 18 bits (MODE : Vih) 


D0-O7/Dp0 D8-D1 S/Dpi 
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TC551 87T— 20, TC55187T-25 
TC551 87T-30 


TRUTH TABLE 1 


CONTROL INPUT 


MODE ALE 



ADDRESS 


A0~A11 A12 




FUNCTION 

CHIP 

CONFIGURATION 

Disable 

Enable 

Enable or Disable 

4K x 18 x 2 


TRUTH TABLE 2 (MODE = Vn - 


INPUTS 


Wea web mA mi 


H 

H 

H 

H 


8K x 18) 


HI 1ST 


H H 



OPERATION 

CHIP 

D0-D7 

DpO 

D8-D15 

Dpi 

Deselect 

Open 

Open 

Deselect 

Open 

Open 


Output 

Open 

Read Cycle 

Open 

Output 


Output 

Output 


Input 

Open 

Write Cycle 

Open 

Input 


Input 

Input 

Undefine 

Undefine 

Undefine 

Undefine 

Undefine 

Undefine 

Undefine 

Undefine 

Undefine 

Undefine 

Undefine 

Undefine 
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TC551 87T-20, TC55187T- 
TC55187T— 30 

-25 

TRUTH TABLE 3 (MODE=Vm ••• 

4Kx 18x2) 





* : H or l 
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TC55187T-20, TC55187T-25 
TC551 87T-30 


MAXIMUM RATINGS 



DC RECOMMENDED OPERATION CONDITIONS (Ta = 0~70°C) 



* : -3V pulse width less than 10ns 


DC CHARACTERISTICS (Ta = 0~70°C, V DD = 5V±10%) 



PARAMETER 


TEST CONDITION 


Input Leakage Current 


Output High Current 


Output Low Current 


Operating Current 


Standby Current 


Vin = 0~V DD 


V 0H = 2.4V 


Vql = 0.4V 


Output Leakage Current Output Disable 


V DD s 5.5V,tRc,twc= min. cycle -20 
Addres, WF, ALE = Clock -25 

(3.0V/0V), OF = 3.0V -I 

FF, IF= 0 V, MODE = 3.0V or 0V -30 


V DD = 5.5V, 

FF, IF, WF, OF » V| H# ALE « V, L 
Address, Data, MODE = V| H or V| L 



CAPACITANCE (Ta = 25°C, freq = 1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Cin 

Input Capacitance 

V, n = GND 

- 

- 

5 

P*\ 

Cout 

Output Capacitance 

Vqut a GND 

- 

- 

7 

PF 


C-49 










































































































TC551 87T— 20, TC55187T-25 
TC551 87T-30 


AC CHARACTERISTICS (Ta = 0~70°C, V DD = 5V + 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

-20 

-25 

-30 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

20 

■i 

25 

- 

30 


ns 

tAA 

Address Access Time 

• - 

20 

- 

25 

- 

30 

ns 

*A12A 

A12 Access Time 

- 

15 

- 

17 

- 

20 

ns 

*LA 

ALE Access Time 

- 

20 

- 

25 

- 

30 

ns 

t CA 

£e Access Time 

- 

20 

- 

22 

- 

25 

ns 

tBA 

Bf Access Time 

- 

20 

- 

22 

- 

25 

ns 

tOE 

f)E Access Time 

- 

10 

- 

10 

- 

12 

ns 

tASL 

Address Latch Set-Up Time 

4 

- 

4 

- 

5 

m 

ns 

*AHL 

Address Latch Hold Time 

5 


5 

- 

5 

- 

ns 

tip 

ALE Pulse Width 

8 

■ i 

8 

Cl 

9 

- 

ns 

*AOH 

Output Data Hold Time from Address 
Change 

5 

m 

5 

■ 

5 

■ 

ns 

*10H 

Output Data Hold Time from Address 
Latch 

5 

m 

5 

■ 

5 

■ 

ns 

tCLZ 

CE to Output in Low-Z 

5 

- 

5 

- 

5 

- 

ns 

^BLZ 

BS to Output in Low-Z 

5 

- 

5 

- 

5 

- 

ns 

*OLZ 

Of to Output in Low-Z 

0 

- 

0 

- 

0 

- 

ns 

tCHZ 

CE to Output in High-Z 

- 

10 

- 

10 

- 

12 

ns 

tBHZ 

Bf to Output in High-Z 

- 

10 

- 

10 

- 

12 

ns 

tOHZ 

UE to Output in High-Z 

- 

8 

- 

8 

- 

10 

ns 

tool 

OEA/OEB Inhibit Time 

8 

- 

8 

- 

10 

- 

ns 
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WRITE CYCLE 


TC55187T— 20, TC55187T-25 
TC55187T— 30 


SYMBOL 

PARAMETER 

-20 

-25 

-30 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

20 

- 

25 

- 

30 

- 

ns 

twp 

WE Pulse Width 

12 

n 

15 

- 

18 

- 

ns 

tBW 

BS to End of Write 

12 

- 

15 

- 

18 

m 

ns 

tew 

CE to End of Write 

12 

- 

15 

- 

18 

- 

ns 

tAW 

Write Address to End of Write 

12 

- 

15 

- 

18 

- 

ns 

tA12W 

Write Address A12 to End of Write 

12 

- 

15 

- 

18 

- 

ns 

tAS 

Write Address Set-Up Time 

0 

- 

0 

- 

0 

- 

ns 

twR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

ns 

tDS 

Data Set-Up Time 

8 

- 

10 

- 

10 

- 

ns 

tDH 

Data Hold Time 

0 

- 

0 

- 


- 

ns 

tWLZ 

WE to Output in Low-Z 

5 

- 

5 

- 

. 5 

- 

ns 

tWHZ 

WE to Output in High-Z 

- 

7 

- 

8 

- 

10 

ns 

tOEH 

0E Command Hold Time 

5 

- 

5 

- 

5 

- 

ns 

twEH 

WE Command Hold Time 

- 

5 

- 

5 

- 

5 

ns 

twi 

Write Command Inhibit Time 

10 

- 

10 

- 

10 

- 

ns 

twA 

WE Access Time 

- 

20 

- 

25 

- 

30 

ns 


AC TEST CONDITIONS Fig. 1 OUTPUT LOAD 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time (0.3V^2.7V) 

3ns 

Input Timing Measurement Reference Level 

1.5V 

Output Timing Measurement Reference 

Level 

1.5V 

Output Load 

Fig. 1 
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TC551 87T— 20, TC55187T-25 
TC55187T— 30 










TC55187T— 20, TC55187T-25 
TC55187T— 30 



TC551 87T— 20, TC55187T-25 
TC55187T— 30 


WRITE CYCLE TIMING 1 (WE Control) 


MODE»V,h ••• 4Kx 18x2. (A12« Don't Care) 


A0-A11 

A12 

CE 

ALE 

bsU, bsT 

wea, Web 

D0-D15 

DpO-1 

(Output) 

D0-D15 

DpO-t 

(Input) 


MODE = Vil 8Kx 18 (A12» Valid Input) 
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TC55187T— 20, TC55187T-25 
TC55187T-30 






TC55187T-20, TC55187T-25 
TC55187T-30 


WRITE CYCLE TIMING 3 (CE Control) 


A0-A11 


A12 


CE 


ALE 


1ST 


WE A, WEB 


D0-D15 

DpO-1 

(Output) 


D0-D15 

DpO-1 

(Input) 


MODE«V,h •** 4Kx 18x2 (A1 2 = Don't Care) 

MODE«V, l ••• 8Kx 18 (A12« Valid Input) 
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WRITE CYCLE TIMING 4 (t 0 EH and 


L^iLl. 


Uhl 


A0-A11 


TC551 87T— 20, TC55187T-25 
TC55187T— 30 











TC551 87T-20, TC55187T-25 
TC551 87T-30 


WRITE CYCLE TIMING 5 (A12 Control). 


Only MODE = V, l -8Kx 18 (A12 = Valid Input) 


A0-A11 


A12 


u 


ALE 


BS3,BS1 


WEa,web 


D0-D15 

DpO,Dp1 

(Input) 



Note ; twi *'* Write Command Inhibit Time 

(CE=HorIS0=I5I=HorWE7C=WE5=H) 
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TC551 87T— 20, TC55187T-25 
TC551 87T— 30 









TC55187T— 20, TC55187T-25 
TC55187T— 30 




2-WAY 4 # 096 WORDS X 18 BITS/ 8,192 WORDS X 18 BITS 
CMOS STATIC CACHE DATA RAM 

DESCRIPTION 


The TC55188T is a 147,456 bits high-speed static RAM which can be user-configured either as 2- way 
4,096 words by 18 bits or as 8,192 words by 18 bits. It is provided with a byte control, on-chip address 
latches and chip-enable latch. The TC55188T is fabricated using Toshiba’s CMOS technology and 
advanced circuit techniques which provide the high speed accesses. The TC55188T operates from a 
single 5-volt supply. This device features address access time as fast as 20ns, output-enable access as 
fast as 10ns and simple interfacing capability with bipolar TTL circuits. The TC55188T can directly 
interface with the INTEL 82385 cache controller, without requiring additional peripheral circuit such 
as latches, transceivers and gates. Therefore, significant reductions in component count, board 
assembly area and power dissipation can be achieved by using the TC55188T cache data RAM. The 
MODE input of the TC55188T allows the user to configure the memory internally either as a 2-way 
4,096 words by 18 bits organization suitable for 2- way set associative cache designs or as a 8,192 
operated as a conventional asynchronous static RAM, which can be accessed from change of address, by 
holding the ALE input in the high state. The TC55188T is packaged in a 52-pin standard PLCC for 
high-density board level assembly. 


FEATURES 


• Fast Access Time (max,) 



ITEM 

TC55188T 


-20 

-25 

-30 


tRC 

Cycle Time 

20ns 

25ns 

30ns 

*AA 

Address Access Time 

20ns 

25ns 

30ns 


UF Access Time 

10ns 

10ns 

12ns 


• Power dissipation 

Operating TC55188T— 20 
TC55188T— 25 
TC55188T— 30 

Standby 


230mA (max.) 
220mA (max.) 
200mA (max.) 
40mA (max.) 


• Configurable for 2-way or direct RAM arrays 
2-way 4,096wordsX 18bits (MODE = Vih) 

8,192wordsX 18b|ts(MODE = V il) 

• Contains add ress latch es. Cfi latch and byte 
control , BSO and BSl 

• Interfaces directly with the Intel 82385 Cachef 

Controller 1 

• Single power supply of 5V±10% 

• All inputs and outputs TTL c ompa ti ble _ 

• Two Output buffer controls : OEA . ORB 

• Two Write enable controls : WEA, WEB 

• 52pin PLCC package 


PIN NAMES 


A0—A12 

Address Inputs 

DO— D15 , DP0 , DPI 

Data Input /Output 

ALE 

Address /FT Latch Input 

FF 

Chip Enable Input 

BS$ 

Lower Byte Select Input 

B5T 

Upper Byte Select input 

OEA 

Output Enable Input (Way -A) 

UEB 

Output Enable Input (Way-B) 

WEA 

Write Enable Input (Way -A) 

WEB 

Write Enable Input (Way - B) 

MODE 

Mode Select Input 

VDD 


GND 

Ground | 


PIN CONNECTION (TOP VIEW) 


A2 A4 A6 ALE A8 A10 


A1 A3 A5 V DD A7 A9 All 



A12 

ze 

GND 

015 

D14 

D13 

D12 

GND 

Dll 

D10 

09 

D8 

DPI 
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TC551 88T— 20, TC55188T-25 
TC551 88T— 30 


BLOCK DIAGRAM 

1-WAY 8,192 words X 18 bite (MODE : Vil) 


MODE = V IL 


D0~D7/Dp0 


D8-D15/Dp1 



FT 

U DO-7 4 1 

m °p° f 

wp ^Kx9 
wt SRAM 


n D8~15 

oc °p’ 
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TC551 88T-20, TC55188T-25 
TC55188T— 30 


TRUTH TABLE 1 


CONTROL INPUT 

ADDRESS 

FUNCTION 

MODE 

ALE 

u 

A0-A11 

A12 

CHIP 

CONFIGURATION 

H 

H 

H 

* 

* 

Disable 


H 

H 

L 

Valid 

* 

Enable 

4K x 18 x 2 

H 

L 

* *2 

* *2 

* 

Enable or Disable 


L 

H 

H 

* 

* 

Disable 


L 

H 

L 

Valid 

Valid 

Enable 

8K x 18 

l 

L 

*2 

* *2 

* *2 

Enable or Disable 



* : H or l *2 : LATCHED as ALE from H to L 


TRUTH TABLE 2 (MODE = Vn ••• 8K X 18) 


INPUTS 

OPERATION 

WEA 

WEB 

(51a 

OlB 

15 $ 

BIT 

CHIP 

D0-D7 

DpO 

D8-D15 

Dpi 

* 

* 

* 

* 

H 

H 

Deselect 

Open 

Open 

H 

H 

H 

H 

* 

* 

Deselect 

Open 

Open 

H 

H 

L 

L 

L 

H 

Read Cycle 

Output 

Open 

H 

L 

Open 

Output 

L 

L 

Output 

Output 

L 

L 

* 

* 

L 

H 

Write Cycle 

Input 

Open 

H 

L 

Open 

Input 

L 

L 

Input 

Input 

H 

H 

H 

L 

L 

H 

Undefine 

Undefine 

Undefine 

H 

L 

L 

L 

H 

H 

L 

H 

L 

H 

Undefine 

Undefine 

Undefine 

H 

L 

L 

L 

H 

L 

* 

* 

L 

H 

Undefine 

Undefine 

Undefine 

H 

L 

L 

L 

L 

H 

* 

* 

L 

H 

Undefine 

Undefine 

Undefine 

H 

L 

L 

L 


* : H or L 
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OPERATION 


way- A 

way-B 

D0-D7 

DpO 

D8~D15 

Dpi 

Deselect 

Deselect 

Open 

Open 

Deselect 

Deselect 

Open 

Open 

Deselect 

Read Cycle 

way-B 

Output 

Open 

Open 


. 

KS&mH 


Read Cycle 

Deselect 

way- A 
Output 

Open 

Open 

way -A 
Output 



Deselect 

Deselect 

Open 

Open 

Deselect 

Write Cycle 

way-B 

Input 

Open 

Open 

way-B 

Input 

way-B 

Input 

way-B 

Input 

Write Cycle 

Deselect 

way -A 

Input 

Open 

Open 

way .- A 

Input 

way -A 

Input 

way -A 

Input 

Write Cycle 

Write Cycle 

way - A/B 
Input 

Open 

Open 

way - A/B 
Input 

way - A/B 
Input 

way - A/B 
Input 






























































































TC55188T— 20, TC55188T-25 
TC55188T— 30 


MAXIMUM RATINGS 




* : -3V pulse width less than 10ns. 


DC CHARACTERISTICS (Ta = CW0°C, V DD = 5V±10%) 



Input Leakage Current 


Output High Current 


Output Low Current 


Operating Current 


Standby Current 


TEST CONDITION 


Vin = 0~V dd 


V 0H - 2.4V 


Vql = 0.4V 


Output Leakage Current Output Disable 


V DD = 5.5V, t R c,twc = min. cycle -20 
Address, WE, ALE = Clock 

(3.0V/0V), Cl = 3.0V 

EE, 15= 0V, MODE = 3.0V or 0V - 30 


V dd = 5.5V, 

EE, 15, WE, OE = V,H, ALE = V| L 
Address, Data, MODE = V JH or V| L 



CAPACITANCE (Ta = 25°C, freq = 1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Cin 

Input Capacitance 

V, n = GND 

- 

- 

5 

pF 

Cout 

Output Capacitance 

v 0U t=gnd 

- 

- 

7 

pF 
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TC551 88T— 20, TC55188T-25 
TC551 88T-30 


AC CHARACTERISTICS (Ta = 0~70°C, V DD = 5V±10%) 

READ CYCLE 


SYMBOL 

PARAMETER 

-20 

-25 

-30 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

20 


25 

- 

30 

__ 

ns 

tAA 

Address Access Time 

- 

20 

- 

25 

- 

30 

ns 

*LA 

ALE Access Time 

- 

20 

- 

25 

- 

30 

ns 

tCA 

ZE Access Time 

- 

20 

- 

22 

- 

25 

ns 

*BA 

Bf Access Time 

- 

20 

- 

22 

- 

25 

ns 

tOE 

OE Access Time 

- 

10 

- 

10 

- 

12 

ns 

USL 

Address Latch Set-Up Time 

4 

- 

4 

- 

5 

- 

ns 

Uhl 

Address Latch Hold Time 

5 

- 

5 

- 

5 

- 

ns 

tip 

ALE Pulse Width 

8 

- 

8 

- 

9 

- 

ns 

*AOH 

Output Data Hold Time from Address 
Change 

5 

■ 

5 

B 

5 

B 

ns 

ttOH 

Output Data Hold Time from Address 

Latch 

5 

■ 

5 

B 

5 

B 

ns 

tLLZ 

ALE to Output in Low-Z 

5 

- 

5 

- 

5 

- 

ns 

tCLZ 

CE to* Output in Low-Z 

5 

- 

5 

- 

5 

- 

ns 

tBLZ 

B? to Output in Low-Z 

5 

- 

5 

- 

5 

- 

ns 

tOLZ 

OE to Output in Low-Z 

0 

- 

0 

- 

0 

- 

ns 

tLHZ 

ALE to Output in High-Z 

- 

12 

- 

12 

- 

15 

ns 

kHZ 

(TE to Output in High-Z 

- 

10 

- 

10 

- 

12 

ns 

tflHZ 

S5 to Output in High-Z 

- 

10 

- 

10 

- 

12 

ns 

tOHZ 

^E to Output in High-Z 

- 

8 

- 

8 

- 

10 

ns 

koi 

OEA/£)EB Inhibit Time 

8 

- 

8 

- 

10 

- 

ns 
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TC55188T— 20, TC55188T-25 
TC55188T— 30 


WRITE CYCLE- 


SYMBOL 

PARAMETER 

-20 

-25 

-30 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

20 

- 

25 

- 

30 

- 

ns 

t W p 

WI Pulse Width 

12 

- 

15 

- 

18 

- 

ns 

*BW 

BE to End of Write 

12 

- 

15 

- 

18 

- 

ns 

tew 

EE to End of Write 

12 

- 

15 

- 

18 

- 

ns 

*AW 

Write Address to End of Write 

12 

- 

15 

- 

18 

- 

ns 

*AS 

Write Address Set-Up Time 

0 

- 

0 

- 

0 

- 

ns 

tWR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

ns 

tos 

Data Set-Up Time 

8 

- 

10 

- 

10 

- 

ns 

tDH 

Data Hold Time 

0 

- 


- 

wm 

- 

ns 

' twLZ 

WE to Output in Low-Z 

5 

- 

5 

- 

5 

- 

ns 

tWHZ 

WE to Output in High-Z 

- 

7 

- 

8 

- 

10 

ns 

tOEH 

E)E Command Hold Time 

5 

- 

5 

- 

5 

- 

ns 

tWEH 

WE Command Hold Time 

- 

5 

- 

5 

- 

5 

ns 

twi 

Write Command Inhibit Time 

10 

- 

10 

- 

10 

- 

ns 


AC TEST CONDITIONS Fig. 1 OUTPUT LOAD 


Input Pulse Levels 

3.0W0.0V 

Input Pulse Rise and Fall Time (0.3V-2.7V) 

3ns 

Input Timing Measurement Reference Level 

1.5V 

Output Timing Measurement Reference 

Level 

1.5V 

Output Load 

Fig. 1 
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TC55188T-20, TC55188T-25 
TC55188T— 30 


TIMING WAVEFORMS 

READ CYCLE TIMING 1 (ALE = Clock) 


A0-A11 
(A 12) 

CE 

ALE 

BS0.B5T 

0!a,C5EB 

D0-D15 

DpO~1 

(Output) 


MODE = V, H "*4Kx 18x2 (A1 2 = Don't Care) 



NOTE : WEA,WEB = V ih 
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TC55188T— 20, TC55188T-25 
TC55188T— 30 
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TC551 88T— 20, TC55188T-25 
TC551 88T— 30 










TC55188T— 20, TC55188T-25 
TC55188T— 30 


WRITE CYCLE TIMING 1 (WE Control) 


A0-A1 1 
(A 12) 

cE 

ALE 

B5o,irr 


WEA, WEB 


D0-D15 

Dp0~1 

(Output) 


D0-D15 

Dp0~1 

(Input) 


M0DE = V, h 4Kx 18x2 (A 12 = Don't Care) 

M0DE = V, l ••• 8Kx 18 (A12 = Valid Input) 



r 

L 
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TC55188T— 20, TC55188T-25 
TC55188T— 30 


WRITE CYCLE TIMING 2 (SS Control) 


MODEs V| H *•* 4Kx 18x2 (A1 2= Don't Care) 



B^.BST 


WEA, WEB 


D0-D15 

DpO-1 

(Output) 


D0-D15 

DpO-1 

(Input) 


Jas 


Us 






t|W 


y 


Jaw 


_JWR 


azzzzzzm 


JMjLJwhz, 


_Jds 


tpH 


Valid input 


3 



•• Don't Care 
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TC55188T— 20, TC55188T-25 
TC55188T— 30 







TC551 88T— 20, TC55188T-25 
TC551 88T— 30 









TC551 88T— 20, TC55188T-25 
TC55188T— 30 








65,536 WORD x 4 BIT CMOS STATIC RAM 


DESCRIPTION 


The TC55464P/J is a 262,144 bit high-speed static random access memory organized as 65,536 
words by 4 bits using CMOS technology, and operates from a single 5 volt supply. Toshiba's 
advanced CMOS circuitry provides high-speed characteristics. The TC55464P/J has low stand- 
by power using Chip Enable (CE). The TC55464P/J is suitable for use as cache memory where 
high speed is required. All inputs and outputs are directly TTL compatable. The 
TC55464P/J is offered in standard 24 pin 300 mil DIP and SOJ packages for high density 
assembly. 


FEATURES 


• Fast access time : 

TC55464P/J — 17 
TC55464P/J —20 
TC55464P/J — 25 
TC55464P/J — 35 

• Low power dissipation 

Operation: TC55464P/J— 17 
TC55464P/J — 20 
TC55464P/J — 25 
TC55464P/J —35 

Standby : 


17ns(MAX.) 

20ns(MAX.) 

25ns(MAXJ 

35ns(MAX.) 

120mA(MAX.) 

120mA(MAX.) 

120mA(MAX.) 

lOOmACMAX.) 

lmACMAX.) 


• 5V single power supply : 

-17 : 5V±5% 

-20/25/35 : 5V±10% 

• Fully static operation 

• All Inputs and Outputs : TTL compatible 

• Package 

24pin plastic 300 mil DIP : TC55464P 
24pin plastic 300 mil SOJ : TC55464J 


PIN CONNECTION 


BLOCK DIAGRAM 


TC55464? 


TC55464J 



24]V dd 
23 ]A15 
22 ]A14 
21 3 A13 
2Q] A12 
19 ]A1 1 
18 ] A10 
17] I/OI 
16] 1/02 
15] 1/03 
14 ] 1/04 
13 ]WE 



GNOd 


(DIP) 


(SOJ) 


PIN NAMES 


A0-A15 

Address inputs 

1/01-1/04 

Data Inputs/ Outputs 

U 

Chip Enable Input 

wl 

Write Enable Input 

V DD 

P owed ♦ 5V) 

GND 

Ground 







TG55464P/J— 1 7, TC55464P/J-20 
TG55464P/J— 25, TC55464P/J-35 


MAXIMUM RATINGS 



DC RECOMMENDED OPERATING CONDITIONS <Ta = o~70«c) 



* - 3V Pulse Width : 10ns 


PC and OPERATING CHARACTERISTICS (TasQ~70°c, -17: v DO s5V±5%, -20/25/35: v OD = 5V±io%) 



PARAMETER 


TEST CONDITION 


Input Leakage Current 


Output High Current 


Output Low Current 


v, n = o-v dd 


Vqh * 2.4V 


V OL = 0.4V 


Output Leakage Current orWf = V| L , Vqut = 0~V DD 


tcydes Min cycle 
^ = V 1L 

Other Inputs Vih/Vil 


tcydes Min cycle 
= V| H 

Other Inputs V|h/V| L 


CE = Vpo ~ 0.2V 


Other Input s Vqq - 0.2V or 0.2V 


Operating Current 


Standby Current 



CAPACITANCE (Ta = 25°c,f= i.omhz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

Qn 

Input Capacitance 

V, n = GND 

6 

PF 

Corn 

Output Capacitance 

v 0U t = gnd 

8 

PF 


Note: This parameter is periodically sampled and is not 100% tested. 
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TC55464P/J— 1 7, TC55464P/J-20 
TC55464P/J— 25, TC55464P/J-35 


AC CHARACTERISTICS (Ta = 0~70“C oi. - 17: V£>d = 5V±5%. - 20/25/35 : V DD = 5V ± 10%) 
READ CYCLE 


SYMBOL 

j TC55464P/J-17 

TC55464P/J-20 

TC55464P/J-25 

TC55464P/J-35 

UNIT 

ra rvAuvic i 

MIN. 

MAX. 

MIN. 

MAX. 



MIN. 

MAX. 

tRC 

Read Cycle Time 


- 

20 

- 

25 

- 

35 

- 

ns 

UCC 

Address Access Time 


17 

- 

20 

- 

25 

- 

35 

ns 

ko 

C!E Access Time 

- 

17 

- 

20 

- 

25 

- 

35 

ns 

k>H 

Output Data Hold Time from Address 
Change 

5 

- 

5 

- 

5 

■ 

5 

- 

ns 

kOE 

Output Enable Time from CE 

5 

- 

5 

- 

5 

B 

5 

- 

ns 

koo 

Output Disable Time from C^E 

- 

10 

- 

10 

- 

10 

- 

15 

ns 

tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 

0 

- 

0 ’ 

- 

ns 

tpD 

Chip Deselection to Power Down Time i 

- 

17 

- 

20 

- 

25 

- 

35 

ns 


WRITE CYCLE 





I TC5S464P/J-17 

TC55464P/J-2Q 

TC55464P/J-25 

TC55464P/J-35 

UNIT 



MIN. 

MAX. 

MIN. 





MAX. 

kvc 

Write Cycle Time 

17 


20 

- 

25 

- 

35 

- 

ns 

kw 

Chip Enable to End of Write 

13 

B 

13 

n 

15 

- 

20 

- 

ns 

Us 

Address Set Up Time 

0 

B 

0 

n 

0 

- 

0 

- 

ns 

twp 

Write Pulse Width 

13 

- 

13 

- 

15 

- 

20 

- 

ns 

tWR 

Write Recovery Time 

0 

- 

D 

- 

0 

- 

0 

- 

ns 

tos 

Data Set Up Time | 

10 

- 

10 

- 

12 

- 

15 

- 

ns 

tDH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

k>EW 

Output Enable Time from WE 

0 

- 

0 

- 

0 

- 

B 

- 

ns 

kow 

Output Disable Time from WE j 

- 

8 

- 

8 

- 

10 

B 

15 

ns 


AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Ref- 
erence Levels 

2.2V/Q.8V 

Output Timing Measurement 

2.0V/0.8V 

Reference Levels 

Output Load 

Fig. 1 


Fig. 1 

5V 5V 




( For tcoE, koo* ktw and toow) 
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TC55464P/J— 1 7, TC55464P/J-20 
TC55464P/J— 25, TC55464P/J-35 


TIMING WAVEFORMS 

READ CYCLE (2) 



WRITE CYCLE 1 (WE Controlled Write) 



C-80 




TC55464P/J— 1 7, TC55464P/J-20 
TC55464P/J— 25, TC55464P/J-35 




TC55464P/J— 1 7, TC55464P/J-20 
TC55464P/J— 25, TC55464P/J-35 


Note : 1. 

2 . 

3. 

4. 

5. 


The operating temperature ( Ta ) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

WE is High for Read Cycle. 

Assuming that CE Low transition occurs coincident with or after WE Low transition, 
Outputs remain in a high impedance state. 

Assuming that CE High transition occurs coincident with or prior to WE High transition, 
Outputs remain in a high impedance state. 

These parameters are specified as follows and measured by using the load shown in Fig. 1. 

(A) tcOE, toEW Output Enable Time 

(B) tcOD. toDW Output Disable Time 


CE 

WE 

OouT 




I 


(A) 


High Impedance 


X 


fee; 


OUTPUT DATA VAUD 


161 ’ll 0 

XZZE 


JUV 

High Imped ance 


UNKNOWN 


UNKNOWN 1 
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TC55464P/J— 1 7, TC55464P/J-20 
TC55464P/J— 25, TC55464P/J-35 






TC55464P/J— 17, TC55464P/J-20 
TC55464P/J— 25, TC55464P/J-35 








' 

: ; ■ 


m W4*& 


hHM 


65,536 WORD x 4 BIT CMOS STATIC RAM 


DESCRIPTION 

The TC55465P/J is a 262,144 bit high-speed static random access memory organized as 65,536 
words by 4 bits using CMOS technology, and operates from a single 5 volt supply. Toshiba's 
advanced CMOS circuitry provides high-speed characteristics. The TC55465P/J has low stand- 
by power using Chip Enable (CE), and has fast memory accesses using Output Enable (OE). 
The TC55465P/J is suitable for use as cache memory where high speed is required. All 
inputs and outputs are directly TTL compatable. The TC55465P/J is offered in standard 28 
pin 300 mil DIP and SOJ packages for high density assembly. 


FEATURES 


• Fast access time : 

TC55465P/J-17 

TC55465P/J-20 

TC55465P/J-25 

TC55465P/J-35 

• Low power dissipation 

Operation : TC55465P/J-17 
TC55465P/J-20 
TC55465P/J-25 
TC55465P/J-35 

Standby : 


17ns(MAX.) 

20ns(MAX.) 

25ns(MAX.) 

35ns(MAX.) 

120mA(MAX.) 

120mA(MAX) 

120mA(MAX.) 

100mA(MAX.) 

lmA(MAX) 


• 5V single power supply : 

-17 : 5V±5% 

-20/25/35 : 5V±10% 

• Fully static operation 

• All Inputs and Outputs : TTL compatible 

• Output buffer control : ClJ 

• Package 

28 pin plastic 300 mil DIP : TC55465P 
28 pin plastic 300 mil SOJ : TC55465J 


PIN CONNECTION 


BLOCK DIAGRAM 


TC55465P 


TC55465J 


N.CC 1 
A15[ 2 
A8[ 3 
A7[ 4 
A6[ 


A5U 6 


A4[ 

A3[ 

A2[ 

Alt 

A0C 

m 

mi 

GND[ 


5 ? 


28 ] V DD 
27 ]A14 
26 ]A13 
25 ]A9 
24 ] A10 
23 3 All 
22 ]A12 
21]N.C 
20 ] N.C. 
1931/01 
18 31/02 
17 31/03 
16 31/04 
153WE 



(DIP) 


(SOJ) 


PIN NAMES 


A0-A15 

Address Inputs 

1/0 1 ~ 1/04 

Data Inputs/Outputs 

u 

Chip Enable Input 

w? 

Write Enable Input 

m 

Output Enable Input 

Vqo 

Power ( ♦ 5V) 

GND 

Ground 

N.C 

No Connection 
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TC55465P/J-1 7, TC55465P/J-20 
TC55465P/J-25, TC55465P/J-35 




DC and OPERATING CHARACTERISTICS (Ta = 0~70°C, - 17: V DD = 5V±5%, -20/25/35: V 0 o*5V 410%) 



CAPACITANCE (Ta = 25*C,f = I.OMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

V,n » GND 

6 

pF 

CquT 

Output Capacitance 

V 0U t*GND 

8 

pF 


Note : This parameter is periodically sampled and is not 100% tested. 
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TC55465P/J— 1 7, TC55465P/J-20 
TC55465P/J— 25, TC55465P/J-35 


AC CHARACTERISTICS (Ta = 0~70 # CO>. -17: V DD =:5V±5%. - 20/25/35 :V DD = 5V± 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC5S465P/M7 



TC55465P/J-35 

UNIT 

UJJJJj 

BOM 

EDS 

KEHi 

BBBIB 

BBHi 

bmi 

13331 

tRC 

Read Cycle Time 

17 

- 

20 

- 

25 

- 

35 

- 

ns 


Address Access Time 

- 

17 

- 

20 

- 

25 

- 

35 

ns 

ko 

tE Access Time 

- 

17 

- 

20 

- 

25 

- 

35 

ns 

kE 

<5E Access Time 

- 

9 

- 

10 

- 

12 

- 

15 

ns 

kH 

Output Data Hold Time from Address 
Change 

5 

- 

5 

- 

5 


5 

- 

ns 

kOE 

Output Enable Time from (!E 

5 

- 

5 

- 

5 

- 

5 

- 

ns 

koo 

Output Disable Time from £1: 

- 

10 

- 

10 

- 

10 

- 

15 

ns 

kEE 

Output Enable Time from UE 

0 

- 

0 

- 

0 

- 

fl 

- 

ns 

koo 

Output Disable Time from <3E 

- 

8 


8 

- 

10 

- 

15 

ns 

ku 

Chip Selection to Power Up Time 

0 

- j 

0 

- 

0 

- 

D 

- 

ns 

tpD 

Chip Deselection to Power Down Time j 

- 

17 

- 

20 

- 

25 

- 

35 

ns 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55465P/J-17 

TC55465P/J-20 

TC55465P/J-25 

TC55465P/J-35 

UNIT 

MIN. 

MAX. 

MIN. 



MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

17 

- 

20 

- 

25 

- 

35 

- 

ns 

kw 

Chip Enable to End of Write 

13 

m 

13 

- 

15 

• 

20 

- 

ns 

*AS 

Address Set Up Time 

0 

m 

0 

- 

MM 

- 

0 

- 

ns 

twp 

Write Pulse Width 

13 

- 

13 

- 

15 

- 

20 

- 

ns 

twR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

ks 

Data Set Up Time 

10 


10 

- 

12 

- 

15 

- 

ns 

kH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

kEW 

Output Enable Time from WE 

0 

- 

vSJjM}: 

- 

0 

- 

0 

- 

ns 

kDW 

Output Disable Time from WE 

- 

8 

- 

8 

- 

10 

- 

15 

ns 



AC TEST CONDITIONS 


Input Pulse Levels 

3.OV/O.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Ref- 
erence Levels 

2.2V/0.8V 

Output Timing Measurement 
Reference Levels 

2.0V/0.8 V 

Output Load 

Fig. 1 


FklJ 


*480Q 


*4800 


l/Opin 

T 

CL = 30 P F=J= 
777 


l/Opin 
o— ■ 


*2550 CL*5 P F 


T 

I 


*2550 


( For t<oE. kct. koo. koo. kEw and kow) 


C-87 
































































































































TC55465P/J— 1 7, TC55465P/J-20 
TC55465P/J— 25, TC55465P/J-35 


TIMING WAVEFORMS 
READ CYCLE (2) 



WRITE CYCLE 1 (5) (WE Controlled Write) 






TC55465P/J— 1 7, TC55465P/J-20 
TC55465P/J— 25, TC55465P/J-35 




TC55465P/J-1 7, TC55465P/J-20 
TG55465P/J— 25, TC55465P/J-35 


NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs 
remain in a high impedance state. 

4. Assuming that £E High transition occurs coincident with or prior to WE High transition, Outputs 
remain in a high impedance state. 

5. Assu m i n g that DU is High for Write Cycle, Outputs are in a high impedance state during this 
period. 

6. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) tcoE» toEE. tQEW Output Enable Time 

(B) tcoD. tQDO. tQDW Output Disable Time 


CE, OE 

WE 

Dqut 
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TC55465P/J— 1 7, TC55465P/J-20 
TC55465P/J— 25, TC55465P/J-35 


OUTLINE DRAWINGS 
Plastic DIP (DIP28-P-300B) 


Unit in mm 



Note : Package width and length do not include mold protrusion, allowable mold protrusion 
is 0.15mm. 






TC55465P/J— 1 7, TC55465P/J-20 
TC55465P/J— 25, TC55465P/J-35 








32,768 WORD x 8 BIT CMOS STATIC RAM 


DESCRIPTION 

The TC55328P/J is a 262,144 bit high-speed static random access memory organized as 32,768 
words by 8 bits using CMOS technology, and operates from a single 5 volt supply. Toshiba's 
advanced CMOS circuitry provides high-speed characteristics. The TC55328P/J has low stand- 
by power using Chip Enable (CE), and has fast memory accesses using Output Enable (OE). 
The TC55328P/J is suitable for use as cache memory where high speed is required. All 
inputs and outputs are directly TTL compatable. The TC55328P/J is offered in standard 28 
pin 300 mil DIP and SOJ packages for high density assembly. 

FEATURES 

• Fast access time: 

TC55328P/J-17 
TC55328P/J-20 
TC55328P/J-25 
TC55328P/J-35 

• Low power dissipation 

Operation : TC55328P/J-17 
TC55328P/J-20 
TC55328P/J-25 
TC55328P/J-35 

Standby : 


• 5V single power supply : 

17ns(MAX.) -17 : 5V±5% 

20ns(MAX.) -20/25/35 : 5V±10% 

25ns(MAX.) • Fully static operation 

35ns(MAX.) • All Inputs and Outputs : TTL compatible 

• Output buffer control : D© 

140mA(MAX.) t Package 

140mA(MAX.) 28 pin plastic 300 mil DIP : TC55328P 

140mA(MAX.) 28 pin plastic 300 mil SOJ : TC55328J 

120mA(MAX.) 

ImACMAX.) 


PIN CONNECTION 


TC55328P 


A14C 

1 


28 

IVoo 

A12C 

2 


27 

IWE 

A7[ 

3 


26 

|A13 

A6[ 

4 


25 

]A8 

A5C 

5 

? 

24 

|A9 

A4[ 

6 

Ui 

23 

1 All 

A3C 

7 

> 

22 

m 

A2C 

8 


21 

1 Aio 

A1[ 

9 

Q. 

20 

IDE 

A0[ 

10 

O 

)- 

19 

1 1/08 

1/01 C 

11 


18 

11/07 

1/02 [ 

12 


17] 

li/06 

1/03 [ 

13 


16! 

11/05 

GND[ 

14 


15] 

11/04 


(DIP) 


TC55328J 


A14[ 

T 

— 

28 

1 v DD 

A12[ 

2 


27 

3 WE 

A7[ 

3 


26 

IA13 

A6[ 

4 


25 

|A8 

A5[ 

5 ? 

24 

|A9 

A4[ 

6 

Ui 

23 

1 All 

A3[ 

7 

> 

22 

IDE 

A2[ 

8 


21 

1A10 

A1[ 

9 

CL 

20 

IDE 

AOI 

10 

O 

h- 

19 

11/08 

1/01 1 

11 


18 

11/07 

1/02 [ 

12 


17 

li/06 

uosl 

13 


16 

11/05 

GND[ 

14 


15 

11/04 


(SOJ) 


PIN NAMES 


A0-A14 

Address Inputs 

1/01-1/08 

Data Inputs/ Outputs 

DE 

Chip Enable Input 

WE 

Write Enable Input 

m 

Output Enable Input 

VoD 

Power ( ♦ 5V) 

GND 

Ground 


BLOCK DIAGRAM 



r 

ii 
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TC55328P/J— 17, TC55328P/J-20 
TC55328P/J— 25, TC55328P/J-35 


MAXIMUM RATINGS 



DC RECOMMENDED OPERATING CONDITIONS (Ta = 0-70*0 



Power Supply Voltage 


Input High Voltage 


Input Low Voltage 


* - 3V Pulse Width : 10ns 


-17 


-20/25/35 



DC and OPERATING CHARACTERISTICS (Ta = Q-70*c, - 17: v DD = 5V±5%, -20/25/35: v 00 =5v±io%) 



TEST CONDITION 


PARAMETER 


Input Leakage Current V| N = 0-V DO 


Output High Current Vqh = 2.4V 


Output Low Current Vql = 0.4V 


Output Leakage Current 0E = V tH or 01 = V !H or Wl= V| L) V O ut = 0-V O d 


tcyde = Min cycle 
CE=V| L 


MIN. TYP. MAX. UNIT 


IpDO Operating Current 


Standby Current 


Other Inputs Vih/Vil 


tcyde = Min cycle 
CEsVih 

Other Inputs Vih/Vil 


0£=V dd -0.2V 


Other Input = V DD - 0.2V or 0.2V 



CAPACITANCE (Ta = 25*c. f= i.omhz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

Cin 

Input Capacitance 

V, n sGND 

6 

PF 

C OUT 

Output Capacitance 

V 0U t«GND 

8 

pF 


Note: This parameter is periodically sampled and is not 100% tested. 
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TC55328P/J— 1 7, TC55328P/J-20 
TC55328P/J— 25, TC55328P/J-35 


AC CHARACTERISTICS (Ta = 0~70*C<i>. -17: V DO = 5V±5%, -20/25/35:V DO =:5V±10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC55328P/J - 17 

TC55328P/J - 20 

TC55328P/J - 25 

TC55328P/J - 35 

UNIT 


ITEHi 

BUS 

MAX. 


wyy$M 

CIMIMK1 

kc 

Read Cycle Time 

17 

- 

20 

- 

25 

- 

35 

- 

ns 

Ucc 

Address Access Time 

- 

17 

- 

20 

- 

25 

- 

35 

ko 

(!£ Access Time 

- 

17 

- 

20 

- 

25 

- 

35 

tOE 

0E Access Time 

- 

9 

- 

10 

- 

12 

- 

15 

k)H 

Output Data Hold Time from Address 
Change 

D 

- 

5 

- 

D 

B 

5 

- 

kOE 

Output Enable Time from Cf 

5 

- 

5 

- 

5 

- 

5 

- 

kOD 

Output Disable Time from (!E 

- 

10 

- 

10 

- 

10 

- 

15 

k>EE 

Output Enable Time from ?5f 

0 

- 

■jj 1 

- 

0 

- 

0 

- 

k)DO 

Output Disable Time from <51: 

- 

8 


8 

- 

10 

- 

15 

ku 

Chip Selection to Power Up Time 

0 

- 

mm 

- 

0 

- 

0 

- 

ko 

Chip Deselection to Power Down Time 

- 

17 

- 

20 

- 

25 

- 

35 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55328P/J - 17 

TC55328P/J - 20 

TC55328P/J - 25 

TC55328P/J - 35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

EBH 

13531 

twc 

Write Cycle Time 

17 

- 

20 

- 

25 

- 

35 

- 

ns 

kw 


13 

- 

13 

- 

15 

- 

20 

- 

Us 

Address Set Up Time 

0 

- 

0 

- 

0 

- 

0 

- 

t W P 

Write Pulse Width 

13 

- 

13 

- 

15 

- 

20 

- 

*WR 

Write Recovery Time 

0 

- 

0 

- 

■ 

- 

0 

- 

ks 

Data Set Up Time 

10 

- 

10 

- 

12 

- 

15 

- 

kH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

0 


kEW 

Output Enable Time from WE 

0 

- 

0 


0 

- 

0 

- 

kow 

Output Disable Time from WE 

- 

8 

- 

8 

- 

10 

- 

15 


AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference 
Levels 

2J2V/0.8V 

Output Timing Measurement Refer- 
ence Levels 

2.0V/0.8V 

Output Load 

Fig. 1 


Fiq.1 




(For tC0E# to££, tcoo. ktX>» 
toEw kow) 
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TC55328P/J— 1 7, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 


TIMING WAVEFORMS 
READ CYCLE (2) 


ADDRESSES 


U 


SE 


Dour 




WRITE CYCLE 1 (5) (WE Controlled Write) 
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TC55328P/J— 1 7, TC55328P/J-20 
TC55328P/J— 25, TC55328P/J-35 








TC55328P/J— 17, TC55328P/J-20 
TC55328P/J— 25, TC55328P/J-35 

NOTE: 1. The operating temperature (Ta) Is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. "WE is High for Read Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, 
Outputs remain in a high impedance state. 

4 Assuming that CE High transition occurs coincident with or prior to WE High transition, 
« Outputs remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during 
this period. 

6. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) tcOE» toEE. tQEW Output Enable Time 

(B) tcODi toDO. k)DW . Output Disable Time 

CE, OE 

WE 

Dqut 
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TC55328P/J— 1 7, TC55328P/J-20 
TC55328P/J— 25, TC55328P/J-35 


OUTLINE DRAWINGS 

Plastic DIP (DIP28-P-300B) 


UNIT in mm 



Note : Package width and length do not include mold protrusion, allowable mold 
protrusion is 0.15mm. 
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TC55328P/J— 1 7, TC55328P/J-20 
TC55328P/J— 25, TC55328P/J-35 



protrusion is 0.15mm 
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32,768 WORD x 9 BIT CMOS STATIC RAM 


DESCRIPTION 


The TC55329P/J is a 294,912 bit high-speed static random access memory organized as 32,768 
words by 9 bits using CMOS technology, and operates from a single 5 volt supply. Toshiba's 
advanced CMOS circuitry provides high-speed characteristics. The TC55329P/J has low stand- 
by power using Chip Enables (CE1/CE2), and has fast memory accesses using Output Enable 
(OE). The TC55329P/J is suitable for use as cache memory where high speed is required. 
All inputs and outputs are directly TTL compatable. The TC55329P/J is offered in standard 
32 pin 300 mil DIP and SOJ packages for high density assembly. 


FEATURES 


• Fast access time : 

TC55329P/J-17 

17ns(MAX.) 

• 

5V single power supply 
-17 

5V±5% 

TC55329P/J-20 

20ns(MAX.) 


-20/25/35 

5V±10% 

TC55329P/J-25 

25ns(MAX.) 

• 

Fully static operation 


TC55329P/J-35 

35ns(MAX.) 

• 

All Inputs and Outputs 

TTL compatible 

• Low power dissipation 


• 

Output buffer control 

: XSE 

Operation : TC55329P/J-17 

140mA(MAX.) 

• 

Package 


TC55329P/J-20 

140mA(MAX.) 


32 pin plastic 300 mil DIP : TC55329P 

TC55329P/J-25 

140mA(MAX.) 


32 pin plastic 300 mil SOJ : TC55329J 


TC55329P/J-35 120mA(MAX.) 

Standby : 

ImACMAX.) 

PIN CONNECTION 

BLOCK DIAGRAM 

TC55329P 

TC55329J 


N.C.C 1 
N.C.I 2 
A8[ 3 
A7[ 4 
A6C 5 
A5C 6 f 
A4[ 7 u> 
A3[ 8 “ 
A2[ 9 > 
Alt 10 o. 
A0[ 11 O 

1/01 [ 12w 

1/02 C 13 
1/03 C 14 
1/04 [ 15 
GNDC 16 


32 ]Voq 
31 ] A14 
30 ]CE2 
29 3 Wt 
28 ] A13 
27 ]A9 
26 ] A10 
25 3 All 
24 35E 
23 3 A12 

223m 

2131/09 
20 31/08 
19 31/07 
18 31/06 
17 31/05 


(DIP) 


N.C.C * 
N-CC 
A8C 
A7C 
A6C 
A5[ 
A4 [ 
A3C 
A2C 
AlC 
AOC 
1/01 [ 
I/02C 
1/03 [ 
1/04 [ 
GND[ 


1 

2 

3 

4 

5 

7 ? 
7 Ui 

9> 

10 o. 

11 O 

12 1: 

13 

14 

15 

16 


32 3VOO 
31 3A14 
3G3CE2 
29 3 W E 
28 3 A13 
27 ]A9 
26 3A10 
25 3 All 
24 3T5E 
23 ]A12 

223m 

21 31/09 
20 3 1/08 
19 31/07 
18 31/06 
17 3 1/05 


(SOi) 


PIN NAMES 


AO— A14 

Address Inputs 

1/01-1/09 

Data Inputs /Outputs 

m, CE2 

Chip Enable Inputs 

WE 

Write Enable Input 

& 

Output Enable Input 

Voo 

Power ( ♦ 5V) 

GND 

Ground 

N.C. 

No Connection 




TC55329P/J— 1 7, TC55329P/J-20 
TC55329P/J— 25, TC55329P/J-35 




DC RECOMMENDED OPERATING CONDITIONS (Ta = o~70'C) 


Power Supply Voltage 


Input High Voltage 


Input low Voltage 


* - 3V Pulse Width : 10ns 



DC and OPERATING CHARACTERISTICS (Ta = o-^o’c, - 17 : v DD = 5v±5%, -20/25/35: v OD =5V±io%) 



PARAMETER 


Input Leakage Current Vin = 0~Vdo 


TEST CONDITION 


MIN. TYP. MAX. UNIT 


Output High Current 


Output low Current 


Output Leakage Current 


ooo Operating Current 


Standby Current 


V 0 h = 2.4V 


V O l = 0.4V 


= Vih or CE2 = Vjl or UE = Vjh or WE = Vil 
Vout = 0-Vdd 


tcydes Min cycle 
CS V = Vil and CE2 = Vih 
O ther Input = V| H /V| L 


tcyde = Min cycle 
CET = Vih or CE2 = Vil 
O ther Input =sV| H /V iL 


CFT = V D d- 0.2 V or CE2 = 0.2V 
Other Input * V D o - 0.2V or 0.2V 



CAPACITANCE (Ta = 25*C f=1.0MH z ) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C, N 

Input Capacitance 

V, n = GND 

6 

pF 


Output Capacitance 

v 0 ut = gnd 

8 

pF 


Note: This parameter is periodically sampled and is not 100% tested. 
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TC55329P/J— 1 7, TC55329P/J-20 
TC55329P/J— 25, TC55329P/J-35 


AC CHARACTERISTICS (Ta = 0~70 # CO>. -17:V D d = 5V±5%, -20/25/35:V do = 5V±10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC55329P/J - 17 

TC55329P/J - 20 

TC55329P/J - 25 

TC55329P/J - 35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

kc 

Read Cycle Time 

17 

- 

20 

- 

25 

- 

35 

- 

ns 

UCC 

Address Access Time 

- 

17 

- 

20 

- 

25 

- 

35 

koi 

CFT Access Time 

- 

17 

- 

20 

- 

25 

- 

35 

k02 

CE2 Access Time 

- 

17 

- 

20 

- 

25 

- 

35 

tOE 

Access Time 

- 

9 

- 

10 

- 

12 

- 

15 

k)H 

Output Data Hold Time from Address 
Change 

5 

- 

5 

- 

5 

- 

5 

- 

kOE 

Output Enable Time from <3Tf or CE2 

5 

- 

5 

- 

5 

- 

5 

- 

koo 

Output Disable Time from t£l or CE2 

- 

10 

- 

10 

- 

10 

- 

15 

kEE 

Output Enable Time from UE 

0 

- 

0 

- 

0 

- 

0 

- 

koo 

Output Disable Time from <5E 

- 

8 

- 

8 

- 

10 

- 

15 

tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 

0 

- 

0 

- 

tpo 

Chip Deselection to Power Down Time 

- 

17 

- 

20 

- 

25 

- 

35 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55329P/J - 17 

TC55329P/J - 20 

TC55329P/J-25 

TC55329P/J - 35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

17 

- 

20 

- 

25 

- 

35 

- 

ns 

tew 

Chip Enable to End of Write 

13 

- 

13 

- 

15 

- 

20 

- 

*AS 

Address Set Up Time 

0 

- 

0 

- 

0 

- 

0 

- 

twp 

Write Pulse Width 

13 

- 

13 

- 

15 

- 

20 

- 

twR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

k$ 

Data Set Up Time 

10 

- 

10 

- 

12 

- 

15 

- 

kH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

0 


kEW 

Output Enable Time from WE 

0 

- 

0 

- 

0 

- 

0 

- 

kow 

Output Disable Time from Wf 

- 

8 

- 

8 

- 

10 

- 

15 


AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/O.OV 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference 
Levels 

2.2V/Q.8V 

Output Timing Measurement Refer- 
ence Levels 

2.0V/0.8V 

Output Load 

Fig.1 


Fiq.1 




(For tcot. toEE, koo# koo» 
tocw and toow) 
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TC55329P/J— 1 7, TC55329P/J-20 
TC55329P/J— 25, TC55329P/J-35 


TIMING WAVEFORMS 
READ CYCLE (2) 



WRITE CYCLE 1 (5) (WE Controlled Write) 
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TC55329P/J— 1 7, TC55329P/J-20 
TC55329P/J— 25, TC55329P/J-35 


WRITE CYCLE2(S) {CE1 Controlled Write) 


twe 



WRITE CYCLE 3 (S) (CE2 Controlled Write) 


twc 
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TC55329P/J— 1 7, TC55329P/J-20 
TC55329P/J— 25, TC55329P/J-35 

NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute, 

2. WE is High for Read Cycle. 

3. Assuming that GET Low transition or CE2 High transition occurs coincident with or after 
WE Low transition, Outputs remain in a high impedance state. 

4 Assuming that CET High transition or CE2 Low transition occurs coincident with or prior 
to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during 
this period. 

6. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) tcoE, toEE, toEW Output Enable Time 

CB) tcoD. k)DO, toDW .. Output Disable Time 

CE1, OE 
WE, CE2 
DouT 
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TC55329P/J— 1 7, TC55329P/J-20 
TC55329P/J— 25, TC55329P/J-35 





TC55329P/J— 1 7, TC55329P/J-20 
TC55329P/J— 25, TC55329P/J-35 


OUTLINE DRAWINGS 

Plastic SOJ (SOJ32 -P-300) 

UNIT In mm 



Note : Package width and length do not include mold protrusion, allowable mold 
protrusion is 0.15mm 
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8,192 WORD x 8 BIT BiCMOS STATIC RAM 
DESCRIPTION 


PRELIMINARY 


The TC55B88P/J is a 65,536 bit high-speed static random access memory organized as 8,192 
words by 8 bits using BiCMOS technology, and operates from a single 5 volt supply. 
Toshiba's advanced BiCMOS circuitry provides high-speed characteristics. The TC55B88P/J 
has low stand-by power using Chip Enables (CE1/CE2), and has fast memory accesses using 
Output Enable (OE). The TC55B88P/J is suitable for use as cache memory where high speed 
is required. All inputs and outputs are directly TTL compatible. The TC55B88P/J is 
offered in standard 28 pin 300 mil DIP and SOJ packages for high density assembly. 


FEATURES 


• Fast access time : 

TC55B88P/J — 10 
TC55B88P/J — 12 

• Low power dissipation : 

Operation 

Standby 


10ns (MAX.) • 
12ns (MAX.) • 

• 

135mA (MAX.) • 
10mA (MAX.) 


5V single power supply : 5V±10% 

Fully static operation 

Directly TTL compatible : All Inputs and Outputs 
Output buffer control : OE 
Package : 

28 Pin plastic 300 mil DIP (TC55B88P) 

28 Pin plastic 300 mil SOJ (TC55B88J) 


PIN CONNECTION 


BLOCK DIAGRAM 


TC55B88P 



(DIP) 


TC55B88J 



]A8 
]A9 
] A1 1 

]'oe 

] A10 
20 ] CE1 
19] 1/08 
18] 1/07 
17] 1/06 
16] 1/05 
] 1/04 


(SOJ) 


PIN NAMES 


A0~A1 2 

Address Inputs 

I/0 1- 1/08 

Data Inputs/Outputs 

CET, CE2 

Chip Enable Inputs 

WE 

Write Enable Input 

OE 

Output Enable Input 

Vdd 

Power ( + 5V) 

GND 

Ground 

N.C. 

No Connection 
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TC55B88P/J-1 0 
TC55B88P/J-12 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.5-7.0 

V 

V|N 

Input Voltage 

-2.0-7.0 

V 

V OUT 

Output Voltage 

-0.5-V DD + 0.5 

V 

P 0 

Power Dissipation 

1.0 

W 

Tsolder 

Soldering Temperature • Time 

260-10 

°C • sec 

Tstrg 

Storage Temperature 

-65-150 

°C 

Topr 

Operating Temperature 

-10-85 

X 


DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V,H 

Input High Voltage 

2.2 

- 

Vdd + 0-5 

V 

V, L 

Input Low Voltage 

-0.5* 


0.8 

V 


* — 3V Pulse Width : 10ns 

DC and OPERATING CHARACTERISTICS (Ta = 0~70°C, V DD = 5V ± 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

I.L 

Input Leakage Current 

V|M = o— V 0D 

- 

- 

+ 10 

pA 

•oh 

Output High Current 

V 0H = 2.4V 

-4 

- 

- 

mA 

•OL 

Output Low Current 

V 0L = 0.4V 

8 

- 

- 

mA‘ 

•lo 

Output Leakage Current 

CET = V IH or CE2 = V, L or WE = V, L or 
^E = V|h, Vout = 0-Vdd 

■ 

■ 

+ 10 

pA 

•ddo 

Operating Current 

V DD = 5.5V tcyde = Min cycle 

CET = V, l and CE2 = V, H 

Other Inputs = V| H /Vil 

Iout = 0mA 

■ 

■ 

135 

mA 

•ddsi 

Standby Current 

Vdd = 5.5V 

CET=V|h or CE2 = V|l 

Other Inputs = V|h/V| L 

■ 

■ 



'0DS2 

CET = V D d -0.2V or CE2 = 0.2V 

Other Inputs = Vdd - 0.2V or 0.2V 

■ 

■ 



CAPACITANCE (Ta = 25°C, f= 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

c in 

Input Capacitance 

V, n = GND 

5 

PF 

CoUT 

Output Capacitance 

V 0U t = GND 

7 

PF 


NOTE : This parameter is periodically sampled and is not 100% tested. 
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TC55B88P/J-10 
TC55B88P/J-1 2 


AC CHARACTERISTICS (Ta = 0~70°C (1) , V DD = 5V ± 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC55B88P/J - 10 

TC55B88P/J - 12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

10 

- 

12 

- 

ns 

Ucc 

Address Access Time 

- 

10 

- 

12 

tcoi 

CET Access Time 

- 

10 

- 

12 

t(I02 

CE2 Access Time 

- 

10 

- 

12 

tOE 

OE Access Time 

- 

6 

- 

7 

t0H 

Output Data Hold Time from Address Change 

3 

- 

3 

- 

tcOE 

Output Enable Time from CE1 or CE2 

3 

- 

3 

- 

tcOD 

Output Disable Time from GET or CE2 

- 

5 

- 

6 

tOEE 

Output Enable Time fromUE 

1 

- 

1 

- 

tODO 

Output Disable Time fromOE 

- 

5 

- 

6 

tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 

tpo 

Chip Deselection to Power Down Time 

- 

10 

- 

12 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55B88P/J-10 

TC55B88P/J - 12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

10 

- 

12 

- 


tew 

Chip Enable to End of Write 

7 

- 

8 

- 


tAS 

Address Set Up Time 

0 

- 

0 

- 


tAW 

Address Valid to End of Write 

7 

- 

8 

- 


twp 

Write Pulse Width 

6 

- 

7 

- 

ns 

twR 

Write Recovery Time 

1 

- 

1 

- 


tDS 

Data Set Up Time 

6 

- 

7 

- 


tDH 

Data Hold Time 

0 

- 

0 

- 


l OEW 

Output Enable Time from WE 

1 

- 

1 

- 


toow 

Output Disable Time from WE 

- 

5 

- 

6 



AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference 

1.5V 

Levels 

Output Timing Measurement Reference 

1.5V 

Levels 

Output Load 

Fig. 1 


Fig. 1 


I/O pin 


CL = 30pF 


T 

J 



5V 


I/O pin 
CL = 5pF 


T 

l 


480Q 

255Q 


(For t C OE# t()EE* tc00, 
tQDO» ^OEW and toow) 
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TC55B88P/J-1 0 
TC55B88P/J-1 2 


TIMING WAVEFORMS 


READ CYCLE (2) 



WRITE CYCLE 1 (5) (WE Controlled Write) 
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TC55B88P/J— 1 0 
TC55B88P/J— 1 2 


WRITE CYCLE 2 (5) (£eT Controlled Write) 


twc 



WRITE CYCLE 3 (5) (CE2 Controlled Write) 



Din 


Y 


DATA IN STABLE 


Y 




TC55B88P/J-10 
TC55B88P/J— 12 


NOTES : 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE1 Low transition or CE2 High transition occurs coincident with or 
after WE Low transition, Outputs remain in a high impedance state. 

4. Assuming that CEl High transition or CE2 Low transition occurs coincident with or 
prior to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state 
during this period. 

6. These parameters are specified as follows and measured by using the load shown in 


Fig. 1. 



(A) 

tCOE, tOEE, toEW 


(B) 

tCOD, tQL)0» toi)W 
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OUTLINE DRAWINGS 


Plastic DIP (DIP28-P-300B) 


UNIT : mm 



Note : Package width and length do not include mold protrusion, allowable mold protrusion 
is 0.15mm. 




TC55B88P/ J—1 0 
TC55B88P/J— 1 2 


OUTLINE DRAWINGS 

Plastic SOJ (SO J28 — P — 300A) 



UNIT : mm 


+ 0.2 
- 0.02 




Note : Package width and length do not include mold protrusion, allowable mold protrusion 
is 0.15mm. 
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16,384 WORD x 4 BIT BiCMOS STATIC RAM 
DESCRIPTION 


PRELIMINARY 


The TC55B417P/J is a 65,536 bit high-speed static random access memory organized as 16,384 words by 
4 bits using BiCMOS technology, and operates from a single 5 volt supply Toshiba’s advanced BiCMOS 
circuitry provides high-speed characteristics. The TC55B417P/J has low stand-by power using Chip 
Enable (CE), and has fast memory accesses using Output Enable (OE). The TC55B417P/J is suitable for 
use as cache memory where high speed is required. All inputs and outputs are directly TTL compatible. 
TC55B417P/J is offered in standard 24 pin 300 mil DIP and SOJ packages for high density assembly. 


FEATURES 


• Fast access time : 

TC55B417P/J — 10 
TC55B417P/J — 12 

• Low power dissipation : 

Operation 

Standby 


10ns (MAX.) 
12ns (MAX.) 

120mA (MAX.) 
10mA (MAX.) 


5V single power supply : 5V±10% 


• Fully static operation 

• Directly TTL compatible : 

All Inputs and Outputs 

• Output buffer control : OE 

• Package : 

24 Pin plastic 300 mil DIP (TC55B417P) 
24 Pin plastic 300 mil SOJ (TC55B417J) 


PIN CONNECTION 


BLOCK DIAGRAM 


TC55B417P 



(DIP) 


TC55B417J 


A8t 

V 

— 

24 

A7 C 

2 


23 

A6t 

3 


22 

A5t 

4 


21 

A4t 

5 

UJ 

20 

A3 [ 

6 

*>» 

19 

A2C 

7 


18 

Alt 

8 

Cl 

17 

AOf 

9 

O 

16 

CEC 

10 

w 

15 

OEf 

11 


14 

gndC 

12 


13 


ij V DD 

J A9 
3 A10 
] All 
] A12 
3 A13 
] N.C. 
] l/OI 
] 1/02 
3 1/03 
3 I/Q4 
3 WE 


(SOJ) 


PIN NAMES 


A0 ~ A1 3 

Address Inputs 

l/OI - 1/04 

Data Inputs / Outputs 

CE 

Chip Enable Input 

WE 

Write Enable Input 

OE 

Output Enable Input 

V DD 

Power ( + 5V) 

GND 

Ground 

N.C. 

No Connection 
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MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdd 

Power Supply Voltage 

- 0.5— 7.0 

V 

V,N 

Input Voltage 

-2.0-7.0 

V 

V OlJT 

Output Voltage 

- 0.5~V dd + 0.5 

V 

Pd 

Power Dissipation 

850 

mW 

Tsolder 

Soldering Temperature • Time 

260 k 10 

°C • sec 

Tstrg 

Storage Temperature 

-65-150 

°C 

Topr 

Operating Temperature 

-10-85 

°C 


DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 


V DD 

Power Supply Voltage 

4.5 

5.0 

mam 

V 

V| H 

Input High Voltage 

2.2 

- 

V DD + 0.5 

V 

V, L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


♦ — 3V Pulse Width : 10ns 

DC and OPERATING CHARACTERISTICS (Ta = 0~70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

In 

Input Leakage Current 

V|fyJ = 0-V DD 

- 

- 

±10 

pA 

•oh 

Output High Current 

V 0 H = 2.4V 

-4 

- 

- 

mA 

•OL 

Output Low Current 

V 0L = 0.4V 

8 

- 

- 

mA 

•lo 

Output Leakage Current 

CE = Vih or WE = V 1L or OE = V| H , V 0U T = 0~V DD 

- 

- 

±10 

ha 

•ddo 

Operating Current 

Vdd = 5.5V, tcycle = Min cycle, CE = V||. 
lout = 0mA, Other Inputs = V| H /V| L 

B 

B 

120 

mA 

•dds 1 

Standby Current 

V DD = 5.5V, CE = V| H 

Other lnputs = V| H /V| L 

B 

B 


mA 

•□OS 2 

CE = V dd -0.2V 

Other Inputs = V DD - 0.2V or 0.2V 

- 

B 

10 


CAPACITANCE (Ta = 25°C, f = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C IN 

Input Capacitance 

V, n = GND 

5 

PF 

COUT 

Output Capacitance 

Vqut = GND 

7 

PF 


Note : This parameter is periodically sampled and is not 100% tested. 
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AC CHARACTERISTICS (Ta = 0~70°C (4) , V DD = 5V ± 1 0%) 

READ CYCLE 


SYMBOL 

PARAMETER 

TC55B41 7P/J - 10 

TC55B417P/J - 12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

*RC 

Read Cycle Time 

10 

- 

12 

- 


Ucc 

Address Access Time 

- 

10 

- 

12 


ko 

Chip Enable Access Time 

- 

10 

- . 

12 


k)E 

Output Enable Access Time 

- 

6 

- 

7 


kOE 

Output Enable Time from CE 

3 

- 

3 

- 


kOD 

Output Disable Time from CE 

- 

5 

- 

6 

ns 

kEE 

Output Enable Time from OE 

1 

- 

1 



koo 

Output Disable Time from OE 

- 

5 

- 

6 


kH 

Output Data Hold Time from Address Change 

3 

- 

3 

- 


ku 

Chip Selection to Power Up Time 

0 

- 

0 

- 


tpD 

Chip Deselection to Power Down Time 

- 

10 

- 

12 



WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55B417P/J - 10 

TC55B417P/J - 12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

10 

- 

12 

- 


twp 

Write Pulse Width 

6 

- 

7 

- 


tAW 

Address Valid to End of Write 

7 

- 

8 

- 


tew 

Chip Enable to End of Write 

7 

- 

8 

- 


tAS 

Address Set Up Time 

0 

- 

0 

- 

ns 

tWR 

Write Recovery Time 

1 

- 

1 

- 

kEW 

Output Enable Time from WE 

1 

— 

1 

- 


kow 

Output Disable Time from WE 

- 

Si 

- 

6 


k$ 

Data Set Up Time 

6 

- 

7 

- 


kH 

Data Hold Time 

0 

- 

0 

- 



AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement 
Reference Levels 

1.5V 

Output Timing Measurement 
Reference Levels 

1.5V 

Output Load 

Fig. 1 




tooo. toEW and toow) 
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TIMING WAVEFORMS 



WRITE CYCLE 1 (5) (WE Controlled Write) 

twc 
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Note : 1. WE is High for Read Cycle. 

2. Assuming that CE Low transition occurs coincident with or after WE Low transition, 
outputs remain in a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to WE High transition, 
outputs remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

5. The OE input can be held on low (Vil) in write cycle. 

6. These parameters are specified as follows and measured by using the load shown in Fig. 

1 . 

(A) toot:, to EE* tOEW Output Enable Time 

(B) tool), toi)0, toDW Output Disable Time 
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OUTLINE DRAWINGS 

Plastic SOJ (SOJ24— P — 300A) 



Unit: mm 






0.2 


+ 0.1 
- 0.05 



Note : Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 
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TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 

REGIONAL SALES OFFICES 


NORTHWEST REGION 

1220 Midas Way 
Sunnyvale. CA 94086 
TEL: (408) 737-9844 
FAX: (408) 737-9905 

SOUTHWEST REGION 
15621 Redhill Ave. 
Suite 205 
Tustin.CA 92680 
TEL: (714) 259-0368 
FAX: (714) 259-9439 


CENTRAL REGION 
One Parkway North 
Suite 500 

Deerfield. IL 60015-2547 
TEL: (708)945-1500 
FAX: (708) 945-1044 
TWX: 29-7131 


SOUTHCENTRAL REGION 
777 E. Campbell Road 
Suite 650 

Richardson, TX 75081 
TEL: (214) 480-0470 
FAX: (214) 235-4114 


EASTERN REGION 
25 Mall Road 
5th Floor 

Burlington, MA 01803 
TEL: (617)272-4352 
FAX: (617) 272-3089 
TWX: 710-321-6730 


SOUTHEAST REGION 
Waterford Centre 
5555 Triangle Parkway 
Suite 300 

Norcross, GA 30092 
TEL: (404) 368-0203 
FAX: (404) 368-0075 



